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AbstractThe present invention relates to a system for transmitting calling identifier on pilot channels in 
wireless communication systems. In one embodiment, the wireless communication system is a wireless 
communication systems based on CDMA and having pilot channels. The calling method of the present 
invention transmits calling identifier on pilot channels in a fashion of uncoded modulation spread spectrum 
signal of OOK(open-close keying)or ASK(amplitude shift keying). A mobile station monitors the present of the 
calling identifier at the given position of the pilot channels, which is determined by using a hash function of the 
International Mobile Equipment Identity (IMEI). The calling identifier notifies the mobile station to receive the 
next forward chain circuit common control or the calling channels. 
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Abstract of JP 2004158901 (A) 

PROBLEM TO BE SOLVED: To provide a 
transmission apparatus, system, and method with 
respect to mobile communication, the apparatus and 
the system composing cells, to solve respective 
defects in the OFDM and the MC-CDMA. ; 
SOLUTION: The transmission apparatus includes: 
an OFDM transmission means; and an MC-CDMA 
transmission means and adaptively uses either of 
the OFDM transmission means and the MC-CDMA 
transmission means to make transmission in units of 
slots assigned to each of receivers depending on a 
communication state to each receiver. Further, the 
transmission apparatus dynamically changes a 
modulation system and a channel coding rate in 
response to the communication state to each 
receiver when using the OFDM transmission means, 
and dynamically changes the modulation system, a 
channel coding rate, and a spread rate in response 
to the communication state to each receiver when 
using the MC-CDMA transmission means. The 
communication state to each receiver includes a 
distance from the transmitter apparatus to each 
receiver, a carrier power versus interference signal 
power, and a noise power ratio. ; COPYRIGHT: (C) 
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(57) ABSTRACT 

A transmitter device comprises an OFDM transmission unit, 
a MC-CDMA transmission unit, and a control unit for 
selecting either the OFDM transmission unit or the MC- 
CDMA transmission unit at slot time assigned to a receiver 
device in response to propagation conditions for the receiver 
device. The propagation conditions are a distance from the 
receiver device and a CI NR. 
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TRANSMITTER DEVICE AND TRANSMITTING 
METHOD USING OFDM ND MC-CDMA 

FIELD OF THE INVENTION 

[0001] The present invention relates to a transmitter 
device and a transmitting method for a mobile communica- 
tion system. 

DESCRIPTION OF THE RELATED ART 

[0002] Recent mobile communication system has IMT- 
2000 (International Mobile Telecommunications-2000) 
using CDMA2000 (Code Division Multiple Access-2000) 
ready for market use. The IMT-2000 can achieve a trans- 
mission speed of 144 kbps during movement and 2 Mbps 
during rest. 

[0003] In the future, higher speed and higher quality will 
be requested for the mobile communication system in order 
to realize a download of high-definition moving picture or 
massive file. A 4th generation mobile communication sys- 
tem will be possible to achieve a transmission speed of 
maximum 20 Mbps during movement and 100 Mbps during 
rest. 

[0004] Such mobile communication system requires to 
have both a strong tolerance against the declining transmis- 
sion quality and a high-effect use of frequency. Transmission 
schemes of an orthogonal frequency division multiplexing 
(OFDM) that transmits signals in high-speed and high- 
capacity and a multiple carrier-code division multiple access 
(MC-CDMA) that transmits spread symbols using a plural- 
ity of sub -carriers may satisfy these requirements. 

[0005] In the 4th generation mobile communication sys- 
tem, VSF-OFCDM (Variable Spreading Factor- Orthogonal 
Frequency and Code Division Multiplexing) scheme has 
proposed in order to achieve both a high-speed and high- 
capacity transmission and a tolerance against intersymbol 
interference. This scheme technique is described in MED A, 
ARATA, ABETA and SAWAHASHI, "VSF-OFDM using 
2-dimensional spreading and its characteristic", RCS, pp. 
59-64, May 2002, for example. 

[0006] The VSF-OFCDM scheme spreads symbols in 
two-dimensions of frequency and time and controls radio 
parameters (a spreading rate in frequency and time domain, 
modulation scheme, a channel coding rate, the number of 
code multiplex) in adaptation in response to a propagation 
conditions. 

[0007] In a cellular system using wide band signal, the 
same frequency is repeatedly used. 

[0008] The OFDM scheme has difficulty in transmit high- 
capacity data through in a low CINR area where interference 
may occur by the same channels in other cell. The CINR 
(Carrier to Interference Noise Ratio) means a ratio of carrier 
power to interference signal power and noise power. 

[0009] The MC-CDMA scheme has a problem of a lower 
transmission speed than that of the OFDM. This is because 
the MC-CDMA scheme simultaneously transmits the same- 
copied signal through the respective sub-carriers whereas 
the OFDM scheme transmits different signals through the 
respective carriers. In order to solve this problem in the 
MC-CDMA scheme, a high-speed transmission scheme 
using code multiplexing is proposed. However, this high- 



speed transmission scheme has a problem that a code 
orthogonal performance deteriorates under a multi-pass 
environment. 

[0010] The VSF-OFCDM scheme includes complex hard- 
ware structure in order to perform both a frequency spread- 
ing and a time spreading. Furthermore, it is very difficult to 
independently control the frequency spreading and the time 
spreading for each user by means of the hardware. 

SUMMARY OF THE INVENTION 
[0011] It is therefore an object of the present invention to 
provide a transmitter device and a transmitting method for a 
mobile communication system by using OFDM and MC- 
CDMA schemes in order to solve the problems in each 
scheme mentioned above. 

[0012] According to the present invention, a transmitter 
device for communicating with a plurality of receiver 
devices in cell through radio channel, the transmitter device 
includes an OFDM transmission unit, a MC-CDMA trans- 
mission unit, and a control unit for selecting either the 
OFDM transmission unit or the MC-CDMA transmission 
unit at slot time assigned to the receiver device in response 
to propagation conditions for the receiver device. 

[0013] It is preferred that the control unit dynamically 
selects a modulation scheme and a channel coding rate in 
both the OFDM transmission unit and the MC-CDMA 
transmission unit, and further dynamically selects a spread- 
ing rate when using the MC-CDMA transmission unit. 

[0014] It is also preferred that the propagation conditions 
are a distance from the receiver device, and a ratio of carrier 
power to interference signal power and noise power. 

[0015] It is further preferred that the control unit selects 
the OFDM transmission unit when the distance is short and 
the a ratio of carrier power to interference signal power and 
noise power is high, and the MC-CDMA transmission unit 
when the distance is long or the ratio of carrier power to 
interference signal power and noise power is low. 

[0016] It is still preferred that the propagation conditions 
further include a delay spread and a maximum Doppler 
frequency. 

[0017] It is preferred that the transmitter device further 
includes a transmit power control unit for controlling a 
transmit power at slot time assigned to the receiver device. 

[0018] It is also preferred that the transmitter device 
further includes a unit for performing site diversity to the 
receiver device sited in a boundary of between the cells so 
that the transmitter device simultaneously transmits the 
same signal as other transmitter device in other cell. 

[0019] According to the present invention, also, a trans- 
mitting method of a device for communicating with a 
plurality of devices in a cell through radio channels, the 
transmitting method includes the step of selecting either an 
OFDM scheme or a MC-CDMA scheme at slot time 
assigned to the receiver device in response to propagation 
conditions for the receiver device, and transmitting signal by 
using the selected scheme. 

[0020] It is preferred that the selecting step dynamically 
selects a modulation scheme and a channel coding rate, and 
further dynamically selects a spreading rate when using the 
MC-CDMA scheme. 
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[0021] It is also preferred that the propagation conditions 
are a distance from the receiver device and a ratio of carrier 
power to interference signal power and noise power. 

[0022] It is further preferred that the selecting unit selects 
the OFDM scheme when the distance is short and the ratio 
of carrier power to interference signal power and noise 
power is high, and the MC-CDMA scheme when the dis- 
tance is long or the ratio of carrier power to interference 
signal power and noise power is low. 

[0023] It is still further preferred that the propagation 
conditions further includes a delay spread and a maximum 
Doppler frequency. 

[0024] It is preferred that the method further comprises a 
step of controlling a transmit power control at slot time 
assigned to the receiver device. 

[0025] Further objects and advantages of the present 
invention will be apparent from the following description of 
the preferred embodiments of the invention as illustrated in 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 illustrates a cell configuration according to 
the present invention; 

[0027] FIGS. 2A and 2B show a block diagram schemati- 
cally illustrating a configuration of a transmitter device and 
a receiver devise in a preferred embodiment according to the 
present invention; and 

[0028] FIG. 3 illustrates a frame configuration for slot 
assignment based on a time division multiplexing (TDM) 
according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] FIG. 1 schematically illustrates a cell configuration 
according to the present invention. 

[0030] The present invention selectively uses either an 
OFDM scheme with high-speed transmission or a MC- 
CDMA scheme with high tolerance against interference 
signals, in response to propagation conditions. Thereby, a 
broadband radio communication system with high-speed 
and high-quality can be provided. The OFDM scheme is 
used in an area where a distance from a base station is short 
and where a CINR is high. On the one hand, the MC-CDMA 
scheme is used in an area where a distance from the base 
station is long or where the CINR is low. In the multiplexing, 
the OFDM uses a TDM scheme, and the MC-CDMA uses a 
CDM (Code Division Multiplexing) or TDM scheme. The 
OFDM and MC-CDMA scheme are alternated in time base. 

[0031] According to the OFDM scheme, it is possible to 
transmit data at high-speed and high-capacity. However, it is 
susceptible to interference from other cells in an area where 
the CINR is low. Thus, in the low CINR area, the transmis- 
sion quality decreases and therefore, it is difficult to transmit 
data at high-capacity. In such low CINR area, the transmis- 
sion quality can be made high by using the MC-CDMA 
scheme. Furthermore, in order to obtain the maximum 
throughput in response to change in the propagation condi- 
tions, an adaptive modulation and an adaptive control of the 
channel coding rate may be performed. 



[0032] Depending upon increase in the distance from the 
base station or decrease in the CINR, the spreading rate and 
the adaptive modulation are controlled as follows. These 
controls are applied for each receiver device, and performed 
by an adaptive modulation control unit mentioned later. 



(short distance and high CINR) 

1 OFDM 16QAM 

I QPSK 

I BPSK 

] MC-CDMA(PN: 4) <-Adaptive Modulation 

i MC-CDMA(PN: 8) <-Adaptive Modulation 

I MC-CDMA(PN: 16) <-Adaptive Modulation 

I MC-CDMA(PN: 32) <-Adaptive Modulation 

(long distance or low CINR) 



[0033] In the configuration of FIG. 1, since each cell uses 
a microwave band of which an available frequency is 
limited, one cell repetition is used in order to improve the 
frequency use efficiency. The one cell repetition means for 
using the same frequency in adjacent cells. Therefore, the 
interference at the same frequency may occur between the 
cells. Of course, the present invention is applicable to N cells 
repetition that the N frequency bands is placed so that the 
same frequency may not adjoin if possible. 

[0034] In order to reduce the interference applied to other 
cells as much as possible, it is desired to control a trans- 
mitting power in the OFDM scheme at slot time. 

[0035] On the one hand, the MC-CDMA scheme has high 
tolerance against the interference signal, since it copies one 
signal for each receiver device and the copied signal is 
multiplexed by different spreading codes. 

[0036] For the OFDM and MC-CDMA schemes, a modu- 
lation scheme, a channel coding rate and a spreading ratio 
are dynamically changed based on a distance from the 
receiver device, a CINR, a delay spreading and/or a maxi- 
mum Doppler frequency. In addition, in the case of the 
MC-CDMA scheme, these may be changed based on a 
position of the receiver device, the number of the receiver 
devices, the traffic and others. 

[0037] As shown in FIG. 1, site diversity is performed in 
an area near a boundary of the adjacent cell. In such area 
where the spreading ratio in the MC-CDMA is high and the 
intersymbol interference tends to occur, the transmission 
quality tends to greatly deteriorate. Therefore, by perform- 
ing the site diversity, a certain diversity gain can be obtained 
without excessively increasing the spreading ratio of the 
MC-CDMA scheme to improve the transmission quality. 

[0038] Whether the site diversity is to be performed or not 
will be determined based on not only the position of the 
receiver device but also the number of receiver devices, the 
traffic and others. 

[0039] According to the present invention, since the trans- 
mit power and the interference power are reduced by com- 
bining the transmit power control in the OFDM scheme and 
the site diversity effect in the MC-CDMA scheme, the 
transmission capacity increases. 

[0040] Using of MMSE (Minimum Mean Square Error) 
method and MLD (Maximum Likelihood Detection) method 
will solve, the intersymbol interference in MC-CDMA gen- 
erated in the receiver device. 
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[0041] FIGS. 2A and 2B schematically illustrate a con- 
figuration of the transmitter device and the receiver device 
according to the present invention. 

[0042] The transmitter device 1 has, as shown in FIG. 2A, 
an adaptive modulation control unit 11 for adaptively con- 
trolling the modulation scheme and others, an encoding 
interleaving unit 12 for encoding transmit data sequence by 
performing error-correction and interleaving the encoded 
data, a mapping unit 13 for mapping the interleaved data to 
signal points on a conjugate plane, a pilot signal insertion 
unit 14, a division multiple transmit unit 15, a transmit 
antenna 16, and a transmit power control unit 17. 

[0043] The adaptive modulation control means 11 controls 
the scheme and others in response to a distance from a 
distance measuring unit 110, and to a CINR from a CINR 
measuring unit 111. The distance measuring unit 110 mea- 
sures a distance from the receiver device. The CINR mea- 
suring unit 111 measures a CINR for the receiver device. 

[0044] The division multiple transmit unit 15 converts the 
serial signal into Nc/SF parallel signals (S 1? S 2 , . . . , S Nc/SF ) 
at a serial to parallel (S/P) converter section 151. In the case 
of OFDM, the output signals from the S/P converter section 
151 is directly input into the inverse fast-Fourier transform 
(IFFT) section 154. In case of the MC-CDMA scheme, the 
output signal respectively is input into a copier section 152. 
The signal Si (i=l, 2, . . . , Nc/SF) respectively is copied to 
SF symbols (S 1A , . . . , S ljSF , S 2?1 , . . . S 2?SF , . . . , S Nc/SF?1 , 
. . . , S Nc/SF SF ) at the copier section 152. The copied symbols 
are multiplied by constants C- (i=l, 2, . . . , Nc/SF, j=l, 2, 
. . . , SF) at a spreading section 153. Nc is an integer 
representing the number of points of an IFFT section or the 
number of sub-carriers, and SF is an integer and a sub- 
multiple of Nc. 

[0045] In case of the OFDM scheme, the output symbol 
from the S/P converter section 151 is transformed into 
values at the respective sample points in a time base at the 
IFFT section 154. In case of the MC-CDMA scheme, the 
total Nc(Nc/SF*SF) symbols multiplied are transformed at 
the IFFT section 154. The parallel signals are converted into 
a serial signal at a parallel to serial (P/S) converter section 
155, and a guard interval is added to the serial signal at a 
guard interval (GI) section 156. The guard interval is used in 
order to avoid the intersymbol interference by a delay wave. 
The serial signal from the GI section 156 is input into the 
transmit power control unit 17. The transmit control unit 17 
controls the transmit power at slot time according to a 
control signal from the adaptive modulation control unit 11. 
The serial signal from the unit 17 is transmitted from the 
transmit antenna 16. 

[0046] The receiver device 2 has, as shown in FIG. 2B, a 
receive antenna 21, a division multiple receive unit 22, a 
de-mapping unit 23 and a decoding de -interleaving unit 24. 

[0047] The division multiple receive unit 22 correlates the 
preamble signal at a guard interval section 221, and the 
guard interval is removed. The Gl-removed serial signal is 
converted into Nc(Nc/SF*SF) parallel signals S^- (S ± 1? . . . 
•> Si ; sf> S 2?1 , . . . , S 2?SF , . . . , Sp^sp^, . . . , S Nc/SFSF ) at a 
serial to parallel (S/P) converter section 222. The converted 
signal Si ■ is transformed into signals at a fast-Fourier trans- 
form (FFT) section 223 of Nc points. In case of the OFDM 
scheme, the output signals from the FFT section 223 is 



directly input into a parallel to serial (P/S) converter section 
226. In case of the MC-CDMA scheme, the output signal 
respectively is input into an inverse spreading section 224, 
and is multiplied by constant ■ (C 1 19 . . . , C 1 SF , C 21 , . . 
. , C 2 SF , . . . , C Nc/SF1 , . . . , Cn c/sf ,sf)- Then, a channel 
estimation result of each sub -carrier obtained from a pilot 
symbol is output from a channel estimator section 227. A 
distortion of the propagation path is compensated by using 
the channel estimation result at combiner sections 225. The 
signal is inverse-spread on frequency base according to an 
integration operation of a matching filter. 

[0048] In case of the OFDM scheme, the output signal 
from the FFT section 223 is converted into a serial signal at 
the P/S converter section 226. In case of the MC-CDMA 
scheme, the inverse-spread signals are converted to a serial 
signal at the section 226. 

[0049] Finally, the serial signal is de -mapped at the de- 
mapping unit 23 and is demodulated at the decoding inter- 
leaving unit 23, and thus the transmitted signal is reconsti- 
tuted. 

[0050] FIG. 3 schematically illustrates a frame configu- 
ration for slot assignment based on the TDM according to 
the present invention. 

[0051] As shown in FIG. 3, based on a frame consisted of 
a plurality of time slots, the radio parameters (a modulation 
scheme, a transmission rate, a spreading rate and others) are 
assigned to each time slot. Thereby, it becomes possible to 
assign a channel at the optimum according to the number of 
users, QoS (Quality of Service), the transmission quality and 
others. 

[0052] Random access in an uplink channel fundamentally 
transmits the packets based on Slotted ALOHA. For 
example, MC-DS/CDMA (Multiple Carrier-Direct 
Sequence/Code Division Multiple Access) scheme or SC- 
DS/CDMA (Single Carrier-Direct Sequence/Code Division 
Multiple Access) scheme is applicable. 

[0053] As mentioned above, according to the present 
invention, the transmission quality of a radio link is 
improved by virtue of the high-speed transmission in the 
OFDM scheme, and the frequency diversity effect and the 
site diversity effect in the MC-CDMA scheme. Therefore, a 
broadband radio access transmission in higher- speed and 
higher-quality can be expected. In particular, the hardware 
will be relatively simple structure and the transmission 
speed becomes over 100 Mbps at the maximum, because the 
frequency domain only is spread for a downlink channel 
from the base station. 

[0054] Specifically, in an area where a distance from a 
base station is short and CINR is high, the high-speed 
transmission is achieved by using the OFDM scheme. On 
the other hand, in an area where a distance from the base 
station is long or CINR is low, the transmission quality is 
improved by using the MC-CDMA scheme. This is because 
the MC-CDMA scheme can use the high spreading rate and 
the frequency diversity effect. Furthermore, the intersymbol 
interference is reduced by applying the site diversity for the 
receiver device in an area between adjacent cells where the 
interference occurs by the same channel from other cells. 

[0055] Many widely different embodiments of the present 
invention may be constructed without departing from the 
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spirit and scope of the present invention. It should be 
understood that the present invention is not limited to the 
specific embodiments described in the specification, except 
as defined in the appended claims. 

What is claimed is: 

1. A transmitter device for communicating with a plurality 
of receiver devices in a cell through radio channels, said 
transmitter device comprising: 

an OFDM transmission means; 

a MC-CDMA transmission means; and 

a control means for selecting either said OFDM transmis- 
sion means or said MC-CDMA transmission means at 
slot time assigned to the receiver device in response to 
propagation conditions for the receiver device. 

2. The transmitter device as claimed in claim 1, wherein 
said control means dynamically selects a modulation scheme 
and a channel coding rate in both said OFDM transmission 
means and said MC-CDMA transmission means, and further 
dynamically selects a spreading rate when using said MC- 
CDMA transmission means. 

3. The transmitter device as claimed in claim 1, wherein 
said propagation conditions are a distance from said receiver 
device and a ratio of carrier power to interference signal 
power and noise power. 

4. The transmitter device as claimed in claim 3, wherein 
said control means selects said OFDM transmission means 
when the distance is short and the a ratio of carrier power to 
interference signal power and noise power is high, and said 
MC-CDMA transmission means when the distance is long or 
the ratio of carrier power to interference signal power and 
noise power is low. 

5. The transmitter device as claimed in claim 3, wherein 
said propagation conditions further include a delay spread 
and a maximum Doppler frequency. 

6. The transmitter device as claimed in claim 1, wherein 
said transmitter device further comprises a transmit power 
control means for controlling a transmit power at slot time 
assigned to the receiver device. 



7. The transmitter device as claimed in claim 1, wherein 
said transmitter device further comprises a means for per- 
forming site diversity to the receiver device sited in a 
boundary of between said cells so that said transmitter 
device simultaneously transmits the same signal as other 
transmitter device in other cell. 

8. A transmitting method of a device for communicating 
with a plurality of devices in a cell through radio channels, 
said transmitting method comprising the steps of: 

selecting either an OFDM scheme or a MC-CDMA 
scheme at slot time assigned to said receiver device in 
response to propagation conditions for said receiver 
device; and 

transmitting signal by using said selected scheme. 

9. The transmitting method as claimed in claim 8, wherein 
said selecting step dynamically selects a modulation scheme 
and a channel coding rate, and further dynamically selects a 
spreading rate when using said MC-CDMA scheme. 

10. The transmitting method as claimed in claim 8, 
wherein said propagation conditions are a distance from the 
receiver device and a ratio of carrier power to interference 
signal power and noise power. 

11. The transmitting method as claimed in claim 10, 
wherein said selecting means selects said OFDM scheme 
when said distance is short and a ratio of carrier power to 
interference signal power and noise power is high, and said 
MC-CDMA scheme when the distance is long or the ratio of 
carrier power to interference signal power and noise power 
is low. 

12. The transmitting method as claimed in claim 10, 
wherein said propagation conditions further includes a delay 
spread and a maximum Doppler frequency. 

13. The transmitting method as claimed in claim 8, 
wherein said method further comprises a step of controlling 
a transmit power control at slot time assigned to the receiver 
device. 
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[ m 5K Jl i o ] 

fly IE 3M E - F 5* £ ¥ S C J; 'J * £ ? ft £ flu IE £ 3M E - K t , flu IE 3H -IS -IS £ EE ¥ S ic 1 

sat j mmwm-z nt j ? y -z ftmY t j mxm i 73 5 ? ciEU^^^figvxT^. 
c a 5K js i 1 ] 

filEM^e^lU«ffit^filE^Mffl7>T^ti^t^feKlt - h" ft C . HO IE S -Is ffl 7 > 
T^^fiiESMffl7>7 1 ^^<5l<9fe*H<9«:l6tmtfe*»ffi£flltffi£tIIfiA^ 10 

flu IE fettS S If £ il # ^ flu IE 3£ E - Fft^li^itltt ^ISB V . 
IS£?ft£fl0lEfi3ME- Fft«?iii#lc!^H7, ffiS©3HB&lt»fctfciME- h" 

£ ^ ft £ flu IE £ £ t - j& I) t , egtifiififi§tiftziSD);t*t^ 

c a s js 1 2 ] 

fly IE 3M E - K tt , ^JfflqntgS^T^aaiEJMfifflJ^T^tffill^eiHt-^^, 1 * © 
SiiEK'laffl7>7 L ^<5frtfflU?eKf-h , ^tSt'C^titlffi[tIffl5KJai 1 ClE«© 
^ ^ S £ ft . 20 
[ it 5K JS 1 3 ] 

flu IE 31 E - F , l»lE*£E7>x7©*St^£*lC*t»ft*tZa;fcJEl 1 

12 1 2 IC IE « © -IS £ 3£ ^ )i ,, 

c a * ji 1 4 ] 

flu IE 31 E - K tt , ^ l JfflRl^«t:-7QfiiES'fiffl7>x^ri^5:uCffiiL«'fg^t3SIfe 
St - h" V . ^ l JfflRl^5^T<9filEK'(Sffl7>x^# ^DCftlSl^tiJIiSt- 
P * t §<t> C * f IS * t 3 a*Jl 1 1 73 I 1 3©L)**Ha-JBClEtt©4B^e3Mfift. 

[ a s ji 1 5 ] 

flu IE 3£ E - F . » IE 33t# # ^ © £ SH * MS 5£ tt « IE # ^ © ft ^tt * © '> « < * 
-ot^^t^C^t*fM^t^it*Jl1 1 7351 4©lirft#-Jli;:lE«©<ls^£3££ 30 
ft . 

[ a >K JS 1 6 ] 

flu IE IS B IC fir t) T , 1 iE£Mffi£1I t ffl I) T , flu IE 35 -lafllC fir it I K^M^©^* 
* ^ T » * * - *t £ * * Jt (8 I N R ) t * A! U , waiU^ISS INRCtt^UTHlEfe 
&E-K' fe©Sffi§ltffi£t3U*tM*tZa>KJl1 1735 1 5 © t) <T ft # - He 
!E«©<ls^£3tfiS. 
[ a 5K Jl 1 7 ] 
flu IE I S B tt , 

flu lEfiMffi^flf ffl HI, i IESKH C JyitZSlffilSflitHait-ZIfiB 1 * . 

flulEKMlUfiMtZ«^M^©^*7^*t&*7]A (8NR) tlffitUiB 2 * . 40 
flu IE £ Pel ffi 1 il * flu IE S N R * t ffl I ) T flu IE 3st E - F S<5Hi§it^t t Z ISB 3 

vtfctzc^tifna^tzasjsi 17351 5©urti»-xsciE«©^^-feK^ft. 
[ a >ic jm 1 8 ] 

flu IE I S B 3 C fir I ) T , 

SiX©g-fsffl7>T^tffll) Jfciit - h" ? tt , flu IE £ Pal ffl Pi it flu IE 8 NR HfflllT 
flu IE 31 E - FftQJliSlt^t I - 

1 ^^^^/©frtffltlSfi^E-h" 7 1*, )lylESNR©frtfflt)TflylE£3£E 
- F ft © ffl £ 8 1 t J* 5& * Z :? * t *f «l * t Z a 5fc £ 1 7 C IE « © ^ £ 75 ft . 
[ a 5K JS 1 9 ] 

flu IE I S B 1 C fir I ) T , SulE-li^-e3lCffifflt?ffllEi3HBffl7>7 L ^©^T©fflfrftt)-tt 50 
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c a 5K Jl 2 0 ] 

fly IE I S C ft l ) "7 > ;* £ t tl fL flu IE £ 3M t - h" tflGsEJIHSftlCfflfflL- , 

flu IE I S D IC ft t ) T , affltftfeflulEeit- h" Cil)7ffiSiliitt45)it^ 

iH19Vt?a>KJSl 1 75 1 1 <? IU IE « <9 « >g £ & . 

[ st * js z 1 ] 

fit m t 1 flu IE J2Ha" ffl 7 > t f t £ £ t Z JM t - K ft IC , flulE£1sffl7>x;>-*flulEKM 10 

IS5£?H£flulEfijMf- Fft«?iii#lc!^H7, ffiS^JUB&ltSifctfciME- h" 
Sfc^fLfcAQsEfiKE- h" C J6 b T . flGiEJIiftfc^tSJfctZSftfc^SEK^S'fctft*. 
[ ffl S Jl 2 2 ] 

flu ie 5 M a , ii8es^M^<5gMir«ffltiii8es^ffl7>T^tJ^t-iegf-F 20 

feCmilEiMftffl7>T^>;llER#ffl7>T^>:©r B 1(5fe*ES©ttMt;Tvtfe*E8Ji£iI 

«tt zeHitfi^, ffi^tft^auiEGfJSE&ffi^ii^miEest - fs^ii 

SMtffi£-f3M^§MJI£?K*, ffi£?ft£flulEfeKt- Kfe^l^SlcS^UT 

flu IE 35 M 9 g f - P^S?gCJ;oT^^^tlfefiiEfeSf - h" till , B *# U 
fflIEegf-KI^I&bTluIEK^M^tim , tZK^^^S^'^Stffi^lU^tJIM^ 

1 3 m & m . 

[ if s Jl 2 3 ] 

flu IE I f - F , ?'JfflqntgS^T©ffliEJ3Hiffl7>T^tffill?eJit-f ; V, 1*© 
flu IEJUbE 7 > x 7 (5 h- 1 ffl I) 3 feS E - h" * t St C * t itl « t 3 a*Jl 2 1 2 tt 2 2 30 
C IE « d> 336 Is « . 
[ it >K JS 2 4 ] 

flu IE 3£ E - F , iftiEK^ffl7>x;^*lXt^£r3C*t»S!*r3if;Kll2 1 75 

1 2 3 ©urtL»-jaciE«offiMtti. 

[ m * JS 2 5 ] 

flu IE £ E - K tt , 3pJfflqr«S^T<9filEJM^ffl7>7 L ^»'iS:ilcaSlS^^t33lie 
It - h" V - *yffl^«S£T0flulEK<ltJ17:/T?# ^lUCf ISi^tiUS?- 
h" * t St' C * t 4f IS * * 1 il^JS 2 1 75 1 2 4 <5 I) t ti # - Jl IC IE <9 & « . 
[ SI S Jl 2 6 ] 

flu IE >£ E - K . ffi IE -la ^- ® It SB * ffiS X tt flu IE K-ia -la ¥ ® » ^ * ® '> S < ^ t 40 
- o t ^ £ t 3 C * t *f M * t Z fit * JS 2 1 75 1 2 5 9 I) ^ ft # - ffi IC IE « <Z> £M . 
[ SI S Jl 2 7 ] 

flGsEffi-ltSlit^Stt . flu lEfet&Kffi ^ffit ffl I) T . "JS-S-fB^©^***^*** • 
St S « * A (S I N R ) timt?8 INRlffifgni, 

flulE3B'lsSt;l£5£¥Stt, flu IE 8 INR#iii^SCJ;oT#liittl^flulE8 I NECtl 
LlTlfliEfcJIit-KfegatfSltffi^tZCfctltS^tZSsKJaZ 1 75 1 2 6 © 1 1 f 

[ if S Jl 2 8 ] 

fUEffl-ISSlffi^^Stt, 

flu IE t ffl I) T , flu IE C Sir it Z S 1 ffl It t ft Hi t I 5 1 ffl 111ft iti ¥ 50 
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35^^^<5^a^«*«StS«*ft ( 8 N R ) t IS t ] 8 N Rilf S^, 

¥S V t # t 3 :? t * t Z S5KJE 2 1 7552 6©l)^tL#-Jl C IE tt © 3M 4S ft . 
[ S * £ 2 ? ] 
SisE&l}*£¥Ktt« 

^SQ3M'feffl7>7 1 /tfflU Zfei^t - h" ? tt , ml IE £ Pal ffl Pi 41 * mi IE 8 NR * t ffl t ) T 

ffi ie e g t - iifti?a«sitsib - 

- h" &9ffl4s§l t&£t Z Z \ t iff IS * t 3 al*Jl 2 8 C§E«<9£Ha«. 10 
C » S JS 3 0 ] 

fi IE £ Pal ffl 11 41 * iH ? K , SiiE^e33iCttffltZSllE3M#ffl7>7 1 ?0£T0ffl»-£ 
ft it C ft ^ 3 £ Pel ffl 1 41 9 S X 41 £ ¥ ^ 41 1 , 1 IE £ Pel ffl 1 41 \ U T ft Hi t 1 Z \ t ff 
«[*TZa*JB2 8 * tt 2 <? C IE « © 33s M . 
[ i* >K JS 3 1 ] 

Si IE 35 4a fll tt , mi IE £ JM t - h" £ ¥ S C «fc 'J % 7 tl %. mi IE 6 JM E - h" t , mi IE 331 4s % 
©^4s4s^453i¥SlCffl5D-ria5D^St*tlC , Vt!fflB!^nBl^Jl2 1 7} 1 3 0© 
L 1 r tl » - JS C IE tt © 3M 4t % . 
[ SI * Jl 3 2 ] 

SilE3HtStJi£¥Stt. SulEfe»BS^fll»i4lQlEfeKt-h , fe®ffl'laiEltS^tI 20 

* tt IC , s* 3M E - Ffe^IfiiitfltnZIMliti+iL , 

ffi ie e k t - jtstftfeSiiEesf - p bQmi?,m^mmjkumizmt)^ 

EE flfi IU S l ) 7 . WfM®ffl-ia!Slt»*:tfeKt - h" . 

ffiiEfiUB-lB^-isJtl^att, £ ? 41 £ mi IE M f - h" £ Z# mi IE * * * E il C ft l> 7 mi IE 331 
C a 5K JS 3 3 ] 

S^HiSiltfStt, flu IE ft E& ffi £ 41 1 ffl l) T , Si!E5{4B«Cfir it 2 354s4s^cr>4s 
^1*^$** ■ 3t t « * Jt (8 INR) t ft S t 3 8 INRlJlfS^ 
ftW^llfefilES I NRtffll)TfiiEe^ : E-h"fe(5aM§l#-ft^'y51filE**^E 
Mt&f*tZ*a#Effi&f*¥S*ta«t3C*t!H«*tZa*:E3 2 C IE « <9 4s ^ 30 

[ m >K JS 3 4 ] 

filElSBlCfrtlT, mi IE e «g S ffi ^ -fil ^ mi IE e t - K' S^IiSitKtnft 

IC , l£ 33s E - h" ft <D 31 4f § 1 # * X V 5 I * * * E 41 1 §+ ft U , 

mi IE I S C \Z ft t ) "7 , ffi £ ? ft mi IE £ 331 E - h" ft <9 mi IE 31 4S S 1 & TJ mi IE 1 1> * E 41 C 

mi IE I S D IC ft t ) T , yk % 7 ft £ hu IE 45 33s E - h" £ £/' lu IE W t> ft E 41 \Z Jfe b s T mi IE 33s 4S 4S 
*t£j*tZ::*t*H9**za*JSl 1 iclEtt<54e^4c3M^)S. 
[ a S Jl 3 5 ] 

fi IE I S B tt « 40 
ffllE4c»eE&ffi^4Itffll)T, HulEK4s^CJrttZK4s4s-§-Q4s^l*^T;*l* - MS* 
t)it (S INR) tlltnSB 1 1 V, 

»W?tL;fefilES I NRtffll)TfilE4s3^ : E-h"fe(5aM§l#-ft^'y51m1lE**^E 
itl+It IliB 1 2^t*tZC^t*fM^t^a>KJl34ClE«<94s-§-4c3I^)S. 

[ R m a) BP 151 * sK Bfl ] 

[ 0 0 0 1 ] 

$f Bfl&, *Sffi4iic^ttz#A*#s*ffl4ic?yi]T^JfflRj^«4s^fcs=yXTA, 4i 

^ 4n m 15 & Ik u 3H 4S ^ Id t 1 . 

[ 0 0 0 2 ] 50 
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[ «£ * 0) ft ffi ] 

3S$ , aS033t*#ffl7>xztffll)7#^£33itfi-?*AA*Hia CM u I ti P I e 
input <x n cL Multiple OutPut ^MIMO) il ; ;Zf/*ff, 
fi*(?)XilIi-7 7 7i,H7ag?tl7llI. ft*, ft l£ © 3M « ffl 7 > x X t fflDT 
itfigtff ?S3 ( W. T , aS7>f^I«S5S) HT, 33Hs C 

-/*7 * - § > 9" , £f§#133Hlft#S]mi-?l)Z. 
[ 0 0 0 3 ] 

01 7 C , CtL^<9^^!9--3?9)?Sm^lS'laft9*fli:tJ0lt. 01 7 C Tfv t J; ? C 
. £P H 1£1&M)*I* . II <5l§fiil^I1 0<!)ilHit4{!ifg4l^l)74{!infe 
7>x7ft<9M^t. fi?S5 1 - 1 73 1 6 1 - N ? £ !H 0 . »S<S>33Hflffl7>x?# 10 

[ 0 0 0 41 

ii 91^6)1^11 o#^33t^?ti£^tt. mitmj > x ? # 1 73 ^ # n £ 

U 35 ffl 7 > x T # 1 73 5 # M \Z «fe 'J J# ? tl I £ A t) $ Hi t> M (JUT. MIMOfe 
[ 0 0 0 5 ] 

C © <fc 7 C . $ Pal # 1 3M M S I* . *SZiMtfffl7>T7t^LT|q]i*«J5^|q]HMS±-? 

t s^s 1 1 few . j; uejssits i c a i . §m$mmiE 

)S t m l ) £ ^ ^ 33s 5/ X x A <5 A ft to 2 * St V U T . 0J % K , 3Mf §f * ftM IC 1 m 7 tl 20 
[ 0 0 0 6 ] 

[ # St St i ft*; 1 ] 

V. T a >~ o k k . H. JoLfa.Mtda.niS&'A. R . Co, I de Mi xn k i, r 
SPa.oe-ti,hne Mock coding f o J" wifeless com 
[nun i out ions: pe)"f o^ninnce ^esultsj. IEEEJ. 8 
elect. A r e a. s Commun. vol. 17. 4517354601. 1 999 

5 3 n 

[ 0 0 0 7 ] 

[ id St X M 1 ] 30 

»1Z0 0Z-5 0t?0§&« 
[ 0 0 0 8 ] 

[ IS Hfl # if U J; ? * * 3 li fi ] 

1 (35fi«) 2 Off, ISIX9 3Ififfl7>x/#1735#N£frKftffl7>x/#1735# 

±©ft»©^fl^-t*ltU-?«itit?. bi»o7, »1®-ia^fe33sHl(33sMttl) 1 0 V 
* 2 <9 Jat St a 2 0*<?>iacjUSO;tlf*>ZJ§asy, M I M 0 £ 8£ ?& 9 ffl 

l#S<SZ»fctt. m Z Q^^&m^m ( 5?£«) 2 0CJ;Z£^#ltiftft;tr#tt*I 

fedi). «*9?I^IgMStfflllfe#§eil-7X7/ACJ;^7iti5Il5i^SlSft 40 

ic*itt? * u J ffi ffi A # -> . 

[ 0 0 0 9 ] 

^ C ? , *%HflfS. J*l®Acafr7e?HfetO?. $H1*£33H§5StffliifcJ!§G-?3> 
[0010] 

Sci?fii3ltfi Xt 1 /,-?*^?, fflsEtf^£33slCfitflltZ)f§E33i<fSJ17> 

x r f £ t 3 £ 31 f - K 1 ft C . )1ulE33£#ffl7>x7*]ili!E5E^ffl7>x7*0l<&£K 50 
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»0tt«t^t£«!&;l££flitii£*Z£»»JI£?SV, iij IE « IS ffi 5E it ffi IE 
St- Ffi^HiSltffittlllSiffitfg^ ffi^tftfeflulEfi&t-K' fecr>S 

[001 1 ] 

*3&rc<?>!!l<&!ft«[CJjri)T, ffi IE E - F # , ?J ffl ^ Ht 2 £ Y <?> 1 IE £ ft ffl 7 > x ? 

#ftt U t ) . 
[001 11 

£ , *fSW©*1©W19C3yU7« fluiEfcKE-Fff, milE3?ftffl7>T^<Z>*&t^ 
[0013] 

* > * % m o) m 1 <D n & c l i t . n ie fe k e - k # . ? y « °r «g s ± t © n is m ft m 7 
[0014] 

£ fc, **W©*1©!t*ffi[C3ifl)T, fUEfcJME-h'tf, tlE}Mftft^<Z>£Il#€i*£tS 

a lE^ftft^Qfj^b < u. 

[0015] 

£ , $f8fl(i)«H5filC3([]7, flElf S1I£¥S#, filE£M;lf£€tffll) 
T , BulES^a«C3yitIR'la'la^-9^^»A^ : F**A-*tS*Ait (S INR) t * iB 
t 3 S INR#iii?St#U - fUEffl-fSSlJi^^S^, flu IE 8 INRJtW^KlU^oT 

L) . 

[0016] 

*fSaflQ« 1 <9*f MlCfr I) T , iKlEfflftSlffi^K^, fulE£Mffi£1ittffll) 

t , Buiefe»»c3yitisiaffiSflitJiairisiafiB8fli»iti^a^, ffi ie * ft « c a? it 

23$ftft^<9ft^**^3tS***t (SNR) ^iMtUNRllfS^, HQ IE £ ^ ffl 
lil^milESNR ^tfflUTmilEfiSE- h" ft<5if Sit^tt I Si^tfS^ 

[0017] 

£ , *f|Bfl Q « 1 <?»MC ftl) T , flu IE§m;*£^S#" , IHQg^ffl7>77tfflll 
Z K E - h" ? IS , IilE^r H 1ffilii>:IilE8NRVtffll)TlilEfegt - K © M ft # 1 
t £ U , 1*033i'lHffl7>7 l ?<Z>&-tEll3fi33iE-l ; -?tt. filESNRQfrtffltIT 
fi IE £ E - FS<5lISlt;l!tt IC^ft* b II. 
[0018] 

*fgaflQ« 1 <?4f si cay D ? , aa §e s h am * W ¥ a # , mt&fe^fcmctitmt 

IE $ m ffl 1 flfi V 07lltZUV»fi* u II. 
[001?] 

* , * % Bfl <£> * 1 <5 it* 19 C ft 1 1 ~l , filEfegt-P^SE^ac^'J^S^tLfeffiilEfeK 

t - f t , fUES-fS-fe^-iSc^aiufflffltiaa^atstzc^^ft^uii. 

[0020] 

£ , *fSW©*1©W19C3yU7« flulEfflft^lffi^aflf, BulEfcMffi^lil^Iu" 
IE fe^t - Fft<?i«li?«ttl tt C . a* £ 331 =E - Fft9llll#l*);5n 
A*Effitsf*U, iilEfijlE-F^^att, ffi^ttL^mllEfeSf-PfeQmllEfflM 
§ 1 £ fi IE * E ill C S ^ 1 1 "7 , WfS^JHSSltaifetfcSt-h't^SL.. lu IE 
iHtfi^Sf ¥Stt, ;* £ 7 tl £ mi IE £ 3M E - h" Jk Z/ m IE * t) ft IE il C J& b T flu IE 3M ft ft 
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[ 0 0 21] 

t < mii^^mc^^i^^^^(o-tB^mt)n^»mt)-m^mt)it (s inr) taw 

[0022] 

flflZfSEcfcfti*. iiiffl? > x t Skzs^femj y f ? <& *a a ft it c & { ) til 
si* c j-x t , s inr) , ^^mt>nm^mt>m ( w t , snr) * £ m « d 10 

[ 0 0 2 3 ] 

u . i mo e m<9» M ciufefite mt fi ■? c * c * . 3aiMiMoi*» 

#IfgWC«fetL(S, 1*©S-fiffl7>x^tffll), MIM0fcl!i<!)8NRCiD7S§ 

[0024] 20 
FtEHssscasntzs*, aa9Riti»tti7MiMoei»ii)attfi?:^ 

[ 0 0 2 5 ] 

tt«t^tfi»H*£ffit«StJIlAV. )fr sE M ffi £ it # ^ M sE fc £ t - K & 9 

^HiSitifeteiif-n^ttuaci!;, ^ t ti iu ie e s t - k' c j© b t 30 

[ 0 0 2 6 ] 

* IS Bfl <Z> a? 3 Q « f J , 35-liffl7>7 L ^t*t?5E'li«CJII'lBffl7>7 L ^tyVUT33HaM 
^tK-lit?K^«l?J)-3T, ^ffltZfljle^^ffi7>x^t^£-rZfc^ : E-KfeC, 
ffliEKfiffl7>x/^liEK^ffl7>x/^QrBl^fef)ftiaQttlt/rvtfe*Eftffi^iItffi 

Itl^tfeiif-Ft^St^silf - h" 3* £ ? S * , £ ? tl 1 IE £ E - h" C ft 
b7, ffiiEiiiif t^s);t^if?45)tfS>;tI^lcmi);tI. 
[ 0 0 2 7 ] 40 

* fS Bfl 9 * 4 <Z> !» f J , R#ffl7>x/t#tZKMi::3M^ffl7>x^t7>l,-7&^M 
ytlini«87^o7, Su IE 55 -Is » . «iiE3aS££^<9££C«EtZfliiE3aHBffl 
7>x^t^^tZe^t-KfelUmIlE^^ffl7>T^>;filEK^ffl7>T^^<5r B 1t7)fe 

ii#miEfcst-Kfe9a^#itffi^-riffi^§iffi^^a^, ffi^tft^aiiEfcs 
ssfgnliu, fu is k m <z> e s e - f ^^^sc^oT^stft^iuiEe^t- 

[ 0 0 2 8 ] 50 
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($M<!)i 1 <<>nmmi&) 

1 i nii4t#ib7, *fgw®*i©nauRi8c-3i)Taiiwti. b 1 » . * s ^ p 

[002?] 

a 1 IU 3^ t «fc "? C , *3SflSJF?!SlU*Z<lt^fcK;/ZT^tt. £ffiffl7>T;>-#1755#N 

2<i)i§eilSi (Steffi?) ZOC«^fi)lt(T?ti9?J)Z. 
[ 0 0 3 0 1 

t-H CS-JU7, «19-(s^fcS^l1 0 Y% 2. Qfe^&m&W. Z 0 Y QfBtWfft? tl 
IMIMOfellffitAUTf^feitff ?. 2ft, * £ UK « "J IS , HOl^figR 
11 0 ■» m te m * 2 *Z<9te^fc£!ltfZO;0fSteffi^2ofcJ§Gt0JCB!iiEt3. 
[ 0 0 3 1 ] 

£ ft IK) C . * £ % Wi M C K Z K =/ X T L tS . B1 CSIJ;?C, e«»ttl8ffi£¥ 

S 1 * , Hi§lItfS2^ Isilt-F,*t?g3^ egf-FCibfeilii? 

t J . 

[ 0 0 3 2] 

. iMfiffl7>x^#1 7^5#N>;Kfiffl7>T^#1 715#M'i:©ia©MIMOe»»© 
[ 0 0 3 3 ] 

2 o c ay u t elm s a >r □ y k te^t 5?te 1 1 z * ? , feffiBffi^il t t z . as, 
fcst-KCoiiTtt, t& $ r z . 

[ 0 0 3 4] 

He#l«tfg2H;, fiffiE&»«ffi£?K 1 # ^ A* ? ft £ fi M ffi £ tit C S ll T , 30 

a z a . azote^fcsistzocffihtmwuz. 

[ 0 0 3 5 ] 

Aft^ictt, JUisiJi^^aztt. Bzcstiji:, siNR;H£^a2i-i755 

2 1 - W * , §l;*t¥S 2 2 - 1 7532 2 - W * ir: J; 'J *£)c T tl 3 . 
[ 0 0 3 6 ] 

8 INR*SfS2 1 tt . e»»ttSS*^¥ai #^A7^rftfefetteESffiSiitffillT, 
gfeilf-F ( 1 75 1 W) CoDY, *2<9te^£3£lltZ0Cfti}ZKM3I«<9Kte 

[ 0 0 3 7 ] 40 
fll I* , 3 INRffitfSMK, MM 8 E 7<l^?lf 
t "? J# G . A*T+lfefef)feESffi^fflJ; l JMM3E7-f^5 , #^t#liiU, * iB ? tl M 
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The invention relates to a radio communications system comprising subscriber stations and a base station 
(BS) that is provided with an antenna system with a plurality of antenna elements that emit a downlink signal 
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base station (4). In a subsequent working phase, the subscriber station selects a dominant vector among the 
determined weighting vectors (6) and transmits an indicator of the selected weighting vector to the base 
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(57) Abstract: 

FIELD: communication networks including 
mobile ones; signaling protocols independent 
of underlying-layer signaling medium 
service. SUBSTANCE: signaling protocol of 
asynchronous transfer mode adapting layer 2 
(AYA2) is used in communication network 
independently of signaling medium service 
employed in sending signaling messages to 
and from various network entities such as 
mobile communication switching centers, 
radio-link controllers, and cellular-network 
base stations, for instance in mobile 
communication network. To this end AYA2 
signaling protocol functions area is divided 
into several functional sublayers: General 
AYA2 Protocol Division, Medium Coordination 
Division, and Medium Adapting Division, the 



latter functioning to convert incoming and 
outgoing messages so as to make them 
compatible with AYA2 signaling protocol or, 
respectively, with underlying-layer 

signaling medium service. EFFECT: provision 
for generating signaling protocol 
independent of signaling medium service. 40 
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(57) 

M3o6peTeHne OTHOCMTcq k npoTOKonaM 
cnrHariM3ai4MM b ceTjrx cba31/i (HanpuMep, b 



cemx MoSmibHOM CB33M), a MMeHHO k npoTOKony 
cnrHanM3ai_(MM b ceTH cb^3m, KOTopbiPi He 
3aBMCMT ot ycnyn/i HocnTena ci/irHajn/i3au>in 



HM>Kene>KaLnero ypoBhm. TexHMMecKMM 
pe3ynbTaT - co3flaHMe npoTOKona 
cnrHariM3ai4MM, He3aBMCMMoro ot ycnyrn 
Hoci/rrerm cnrHann3ai4MM. B ceTM cba31/i 
npoTOKon cnrHanM3ai_(MM ypoBHfl 
PAn-aflanTai4MH (2) (AYA2) npmvieHflKrr 
He3aBMCMMO ot ycnyrw HOCMTerm cnrHariM3aMMM, 
KOTopyro Mcnorib3yK)T npn nepecbiriKe 
coo6Li^eHMM cnrHariM3ai4MM k pa3fiMMHbiM 
ceieBbiM o6"beKTaM m ot hmx, npMMepaMM 

KOTOpblX flBJ~IHK)TCfl L\eHTpbl KOMMyTai^MM 
M06MnbH0M CB33M, KOHTpOflfiepbl CeTeM 
paflMOCBJ13M \A 6a30Bbie CTaHL|MM COTOBOM CGTM, 

HanpuMep, b ceTM Mo6nnbHoPi cba3h C 3tom 
i4enbK3 o6nacTb cfcyHKLjuM npoTOKona 
cnrHariM3ai4MM AYA2 noapa3aermK)T Ha 
HecKonbKO c)oyHKi4MOHanbHbix noflypoBHeM: 
06ihmm Pa3flen npoTOKona AYA2 (OPfl), 



Pa3flen KoopflLmai_jLiLi HocwTerm (PKH) m 
Pa3flen AflarnaMiiw HocnTerm (PAH), npMMeM 
PAH npeo6pa3yeT Bxop,9\[uy\e v\ ncxoflfni^ne 

C006meHM?1 T3KMM 06pa30M, HT06bl OHM 6blflM 
COBMGCTMMbl C npOTOKOJIOM cm"Hani/i3ai4MM 
AYA2 mfim cooTBeTCTBeHHO c ycnyroM HOCMTerm 
cnrHanM3ai_(MM HH>Kene>Kamero ypoBHa. 4 c. m 
36 3.n. 4)-ribi, 4 mi. 



PAgflLI KOOPflHHAL|f W HOCtTE/lFI 
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OTcyTCTByeT TeKd onucaHna' 
TeKCT onkicaHkm b qbaKCMMMnbHOM BMfle (cm. 
rpacjoMMecKyra nacTb)M 

OopMyria M3o6peTeHH5i: 

1 . Cnoco6 TpaHcnopTwpoBKM coo6ii^eHH^ 
cnrHariM3ai4MM, creHepupoBaHHoro b 
cooTBeTCTBMM c npoTOKonoM CMrHanM3au>iM Ha 
ypoBHe cnrHann3ai4MM ceTeBOM apxi/ueKTypbi 
ce™ CBA3M, MMefoujeM MHoroypoBHeByio 
apxMTeKTypy, npMHeM ynoMsiHyToe coo6meHMe 
cnrHariM3ai4MM creHepupoBaHO He3aBMCMM0 ot 
ycnyrn HOCMTens cnrHariM3ai4MM 
HM>Kene>Kamero ypoBHa BKntonaKiLflMM b ce6a 
cneflyHDU^ne aTanbi, Ha KOTopbix reHepupyjoT 
coo6meHne cnrHann3ai4MM, He3aBMCMMoe ot 
ycnyrM HOCMTena CMrHannsai^nn 
HM>Kene>KaL4ero ypoBHa, KOTopaa flon>KHa 6biTb 
ncnonb30BaHa npn TpaHcnopTupoBKe 
coo6meHMH Ha yflaneHHbiM ysen ce™, 

Bbl3blBatOT npMMMTMB yCHyrM, CBfl3aHHblM c 

ypoBHSM CMmariM3ai4MM, npMHeM stot npMMMTMB 
ycnyrM oSecneHMBaeT MHTepcjueMC Me>Kfly 
ypoBHGM cnrHann3ai4MM m ypoBH^MM, Ha 
KOTopbix aeMCTByeT ycnyra HOCMTena 
cnrHariM3ai4MM HM>Kene>Kamero ypoBHa 
noMemaKJT coo6L4eHMe CMrHanM3ai_|MM b 
npMMMTMB ycnyrM ypoBHfl CMrHanM3ai_|MM b 
KaMecTBe napaMeTpa, npMHeM ynoM^HyTbiM 
napaMeTp Mcnonb3yK)T p,n$\ o6MeHa 
MHctDopMai^new Me>Kfly ypoBHeM curHannsai^MM 
m ypoBH^MM, Ha KOTopbix fleficTByeT ycnyra 
HOCMTGrip CMrHann3ai_(MM HM>Kene>Kamero 
ypoBHa, v\ ocymecTBfifiHDT nepeflany 
MHc)oopMai4MM cooSmeHMfl cnrHann3ai4MM k 
ycnyre HOCMTena cnrHariM3ai4MM 
HM>Kene>Kamero ypoBHfl nocpeflCTBOM 
OTo6pa>KeHM?i npMMMTMBa ycnyrM ypoBHfl 

CHrHanM3aL\MH B npMMMTMB, CBH3aHHblM c 

ycnyroM HOCMTena cnrHann3ai4MM 
HM>Kene>KaL4ero ypoBHH, HanpaBnaioT npMMMTMB 
ycnyrn HOCMTena cnrHariM3aL|MM ycnyre 
HocnTena CMrHanM3aL|MM HM>Kene>KaLnero 

ypOBHfl, M TpaHCnopTMpytOT MHC|DOpMai4MK) 

coo6meHMa CMmanM3ai4MM k yflaneHHOMy y3ny 
cgtm, Mcnorib3yq oflHO nnn 6onee coo6meHMM 
ycnyrM HOCMTena cnrHann3ai4MM 
HM>Kene>Kamero ypoBHfl. 

2. Cnoco6 no n.1, OTnuHatoLflMMCfl TeM, hto 
flononHMTenbHO coflep>KMT nepefl 3TanoM 
nepeflaHM 3ran Bbi6opa ycnyrM HOCMTena 
cnrHann3ai4MM HM>Kene>KaLnero ypoBH* M3 
MHO>KecTBa ycnyr HocnTena cnrHann3ai4MM, 

KOTOpbie MOryT 6blTb wcnonb30BaHbi fln3 

TpaHcnopTMpoBKM coo6Li|eHMfi CMmanM3ai4MM k 
yflaneHHOMy y3ny ceTki. 

3. Cnoco6 no n.1, OTnMHaHDLflMMca TeM, hto 
ycnyra HOCMTena cnrHann3aMMM npeflCTaBnaeT 
co6om ycnyry ypoBHa aflanTai4nn k pe>KMMy 
acuHxpoHHOM nepeflann cnrHann3ai4nn 
norib30BaTenbCKoro ceieBoro MHTepcjseMca 
(YAAC_nCM). 

4. Cnoco6 no n.3, OTn^naioLUMMca TeM, hto 
ynoivmHyTbiM 3ran OTo6pa>KeHM5i npMMMTMBa 
ycnyrn ypoBHfl curHannsai^MM b npMMMTMB, 
CBfl3aHHbiw c ycnyrow HocnTena curHannsai^MM 
HM>Kene>Kamero ypoBHa, BKnroMaeT b ce6q 3Tan 
yflaneHM^ aflpecHoro napaMeTpa, CB^3aHHoro c 
yflaneHHbiM y3noM ceTM, M3 npMMMTMBa ycnyrn. 

5. Cnoco6 no n.3, OTnMHaHDmMMC^ TeM, hto 
aTanbi OTo6pa>KeHM?i n HanpaBneHM?i BKnjoHaroT 
b ce6a aTanbi, Ha KOTopbix OTo6pa>KaKiT 
npMMMTMB 3AnPOC_nEPECblJ1KM Ha npuMMTUB 
SAIIPOCJAHHblX m HanpaBfi^K)T npMMMTMB 
3AnP0CJAHHblX ycnyre Hoci/iTena 
cnrHann3ai4MM yAAC_l1CH. 

6. Cnoco6 no n.3, omMHaHDU^MMca TeM, hto 
3Tanbi Bbi30Ba, OTo6pa>KeHM3 v\ HanpaBneHMP 
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flononHMTenbHO BKnfonafOT b ce6a 3Tanbi, Ha 

KOTOpblX Bbl3blBaK)T npMMMTMB 

3AnPOC_OCTAHOBA, OTo6pa>KaK3T npMMMTMB 
3AnPOC_OCTAHOBA Ha npMMMTMB 

3AnPOC_OKOHHAHM^ m HanpaBnfifOT 
npMMMTMB 3AnPOC_OKOHHAHl/lf1 ycnyre 
HOCMTenjq cnrHann3ai4MM yAAC_nCH. 

7. Cnoco6 no n.3, OTnuHaroiuMMC^ TeM, hto 
3Tanbi Bbi30Ba, OTo6pa>KeHM?i m HanpaBneHM^ 
flononHMTenbHO BKnfonafOT b ce6a STanbi, Ha 

KOTOpblX Bbl3blBaK)T npMMMTMB 

3AnPOC_3AnyCKA, OTo6pa>KaK)T npMMMTMB 
3AI~IPOC_3AnyCKA Ha npMMMTMB 

3AnPOC_yCTAHOBJlEH^l^ m HanpaBnqwT 
npMMMTMB 3AnPOC_yCTAHOBJ1EHM^ ycnyre 
HOCMTenfl CMmann3ai4MM yAAC_nCl/l. 

8. Cnoco6 no n.1, OTnMHaHDLi^MMca TeM, hto 
ycnyra HOCMTena CMTHanM3ai4MM 9Bnnv\zn 
ycnyroM HocnTena, onpeflenseMOM KaK Pa3flen 
nepecbinKM coo6Li^eHMM 3 (PI1C3). 

9. Cnoco6 no n.8, OTnMHaromMMCfl TeM, hto 
ynoMAHyTbiM 3Tan OTo6pa>KeHMn npMMMTMBa 
ycnyrM ypoBHa CMmanM3aL\MM b npMMMTMB, 
CB^3aHHbiM c ycnyroM HOCMTena CMrHanM3ai4MM 
HM>Kene>Ka^ero ypoBHfi, BKnroHaeT b ce6fi 3Tan, 

Ha KOTOpOM BBOflflT MfleHTMCjDMKai4M0HHblM KOfl B 

npMMMTMB ycnyrM ypoBHfl CMmanM3ai4MM b 
KanecTBe napaMeTpa, npMHeM 

MfleHTMcjDMKai4MOHHbiM KOfl cooTBeTCTByeT y3ny 
PnC, o6ecneHMBaK3LneMy Bbiflany coo6Li^eHMfl 
CMrHanM3ai_(MM. 

10. Cnoco6 no n.8, OTnMHaHDLi^MMca TeM, hto 
3Tan OTo6pa>KeHMa npMMMTMBa ycnyrM ypoBH3 

CMrHanM3aL|MM B npMMMTMB, CB33aHHblM C 

ycnyroM HOCMTenq CMmanM3ai4MM 
HM>Kene>Ka^ero ypoBHfi, BKnionaeT b ce6a 

3Tanbl, Ha KOTOpblX MfleHTMCjDMMMpytOT aflpecHbiM 

napaMeTp npMMMTMBa ycnyrM, npMHeM 
aflpecHbiM napaMeTp cooTBeTCTByeT 
yflaneHHOMy y3ny ceTM, Mcnonb3yK)T aflpecHbiM 
napaMeTp p,n$\ Haxo>KfleHMFi 
MfleHTMcjDMKai^MOHHoro KOfla y3na PI1C, 
CBA3aHHoro c yflaneHHbiM y3noM ceTM, m 
3aMeHflK)T aflpecHbiM napaMeTp 

MfleHTMCf)MKai4MOHHblM KOflOM . 

11. CnocoS no n.8, OTnMHaKJiuMMCP TeM, hto 
ynoM^HyTbiM 3Tan OTo6pa>KeHMfi npMMMTMBa 
ycnyrM ypoBHH CMmanM3ai4MM b npMMMTMB, 
CB?i3aHHbiM c ycnyroM HOCMTena CMmanM3ai4MM 
HM>Kene>Ka^ero ypoBHa BKnroHaeT b ce6?i 3Tan, 
Ha kotopom BBOflflT KOfl Bbi6opa KaHana B 
npMMMTMB ycnyrM b KanecTBe napaMeTpa, 
npMHeM KOfl Bbi6opa KaHana MfleHTMcf)ML(MpyeT 

OflMH M3 COBOKynHOCTM KaHanOB, no KOTOpbIM 

coo6Li^eHMe mo>kho TpaHcnopTMpoBaTb Ha 
yflaneHHbiM y3en ceTM. 

12. CnocoS no n.8, OTnMHaHDLflMMcq TeM, hto 
3Tan OTo6pa>KeHMa npMMMTMBa ycnyrM ypoBHa 

CMrHanM3aL|MM B npMMMTMB, CBfl3aHHbM c 

ycnyroM HOCMTenjq CMmanM3ai4MM 
HM>Kene>Ka^ero ypoBH^, BKnroHaeT b ce6?i 3Tan, 

Ha KOTOpOM BBOfl?1T KOfl MHCjDOpMai4MM 

CMrHanM3aL|MM b npMMMTMB ycnyrM b KanecTBe 
napaMeTpa, npMHeM KOfl MHcjDopMai^MM 
CMrHanM3ai_(MM MfleHTMQbMi^MpyeT npoTOKon 
CMrHanM3ai_(MM KaK nonb30BaTen?i PI1C. 

13. Cnoco6 no n.8, OTnMHaioLi^MMca TeM, hto 
3Tanbi OTo6pa>KeHM3 m HanpasneHMfl BKnionaeT 
b ce6a 3Tanbi, Ha KOTopbix OTo6pa>KaK)T 

npMMMTMB 

PnC_A/4AnTEP_3AnPOC_nEPECblJlKM Ha 
npMMMTMB PnC3_3AnPOC_nEPECblJlKM m 
HanpaBnaioT npMMMTMB 
PnC3-3AnPOC_nEPECbmKM ycnyre HOCMTena 
PnC3. 

14. Cnoco6 no n.8, OTnMHaioLi^MMCJi TeM, hto 
3Tanbi Bbi30Ba, OTo6pa>KeHM?i m HanpaBneHM^ 
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BKHHDMaHDT B Ce6fl 3Tanbl, Ha KOTOpblX Bbl3blBaK)T 

npMMMTMB 3AnP0C_0CTAH0BA, OTo6pa>KaK3T 
npuMMTMB 3AnP0C_0CTAH0BA Ha npMMMTMB 
y KA3AT EJ1 b_0CTAH 0 B A m HanpaBnsiOT 
npuMMTMB y KA3 AT E J1 b_0CTAH 0 B A o6paTHO b 
ynoMAHyToe cpeqcTBO reHepupoBaHUJi 
coo6meHMM. 

15. Cnoco6 no n.8, OTnMMaioLUMMca TeM, mto 
3Tanbi Bbi30Ba, OTo6pa>KeHM3 i/i HanpaBneHi/ifl 

BKflKJMaHDT B Ce6fl 3Tai~lbl, Ha KOTOpblX Bbl3blBaK3T 

npuMMTMB 3AI~IPOC_3AnyCKA, OTo6pa>KaK)T 

npMMMTMB 3AnPOC_3AnyCKA Ha npMMMTMB 

y KA3AT EJ1 b_3 Any C KA m HanpaBnatOT 
npMMMTMB yKA3ATEJlb 3AI~iyCKA o6paTHO b 
ynoMfiHyToe cpeqcTBO reHepMpoBaHM^ 

COOS^eHMM. 

16. Cnoco6 npMeMa b noKaribHOM y3ne ceTM 
cb?13m, MMejoLi^eM MHoroypoBHeByio 
apxnTeKTypy, coo6ii^eHMfi CMmanM3ai4MM, 
nocnaHHoro M3 yqaneHHoro y3na ceTM c 
ncnonb30BaHneM ycnyrM HocnTena 
CMrHanM3aL\MM, KOTOpaa nBnneicn He3aBMCMMOM 
ot npoTOKona CMrHannsai^MM Ha Bbiiuene>KaLneM 
ypoBHe CMmanM3ai4MM, npMMeM ynoMfiHyTbiii 
npoTOKon CMmanM3ai4MM Mcnonb3yeTca Arm 
reHepMpoBaHMa m npMeMa coo6ihghmm 
CMrHariM3ai4MM p,nn ynpaBneHMfl coeflMHeHMAMM 

B CeTM, COflep>KaL^MM 3Tanbl, Ha KOTOpblX 

npMHMMaroT Ha noKaribHOM y3ne ceTM Bxofl^L^ee 
coo6meHMe cnrHanM3aL\MM 06 ycnyre HOCMTena 
CMrHani/i3aL\i/iM, Bbi3biBatoT npMMMTMB ycnyrM, 
CBA3aHHbiM c stom ycnyroi/i HOCMTena 
CMrHanM3ai_\MM, npMMeM ynoM^HyTbiM npMMMTMB 
ycnyrM oSecneMMBaeT MHTepcfaeMC Me>Kfly 
ypoBHAMM, Ha KOTopbix fleMCTByeT ycryra 
HOCMTenq CMrHanM3aL|MM, m BbiwenewamMM 
ypoBHGM CMrHariM3ai4MM, noMemawT 

MHcjDopMai4MK) M3 Bxoflamero cooSmeHM^ 
CMrHariM3ai4MM b npMMMTMB ycnyrM HOCMTena 
CMrHanM3ai4MM b KanecTBe napaMeTpa, npMHeM 
ynoMAHyTbiM napaMeTp Mcnonb3yeTca flna 
o6MeHa MHcjDopMai^MeM Me>Kfly ypoBH^MM, Ha 
KOTopbix fleMCTByeT ycnyra HOCMTena 
CMrHanM3ai_\MM, m BbiwenewaLUMM ypoBHeM 
CMrHanM3ai_\MM, ocyLnecTBnafOT nepeflaqy 
MHc)oopMai4MM coo6meHM5i CMmanM3ai4MM k 
npoTOKony CMmanM3ai4MM nocpeflCTBOM 
OTo6pa>KGHMfi npMMMTMBa ycnyrM HOCMTena 

CMrHanM3ai4MM B npMMMTMB, CBfl3aHHblM c 

BbiwenewamMM ypoBHeM CMmanM3ai4MM, m 
HanpaBnsjoT npMMMTMB ycnyrM HOCMTena 
CMrHanM3ai_\MM Ha npMeMHMK Bxoflfni^MX 
coo6Li^eHMM b noKanbHOM yane ceTM. 

17. Cnoco6 no n.16, OTnMMatoLi^MMca TeM, 
mto flononHMTenbHO coflep>KMT nepefl STanoM 
npMeMa MHC^opMai^MM coo6LneHMa 
CMTHanM3ai4MM b oflHOM MnM 6onee coo6meHMM 
ycnyrM HOCMTena CMrHanM3ai4MM 3Tan 
onpefleneHM^, KaKaq Mcnonb3yeTca ycnyra 
HOCMTena CMmanM3aL|MM M3 MHO>KecTBa ycnyr 
HOCMTena CMmanM3ai4MM, KOTopbie MoryT 6biTb 
Mcnonb30BaHbi ana TpaHcnopTMpoBKM 
coo6meHMa CMmanM3ai4MM. 

18. Cnoco6 no n.16, OTnMMaHDLi^MMcq TeM, 
mto ycnyra HOCMTena CMmanM3ai4MM 
npeflCTaBnaeT co6om ycnyry yAAC_nCM. 

19. Cnoco6 no n.18, OTnMMajoinMMC3 TeM, 
mto 3Tan OTo6pa>KeHMa npMMMTMBa ycnyrM 
HOCMTenq CMrHanM3aL|MM B npMMMTMB, 

CBfi3aHHbiM c b bi hi en e>Ka m m m ypoBHeM 
CMrHanM3ai4MM, BKnrcmaeT b ce6a 3Tan bct3bkm 
aqpecHoro napaMeTpa, CBA3aHHoro c 
yaaneHHbiM y3noM ceTM, b npMMMTMB ycnyrM 
HOCMTena CMmanM3ai4MM. 

20. Cnoco6 no n.18, OTnMMaHDLi^MMcq TeM, 
mto 3Tanbi OTo6pa>KeHM5i m HanpaBneHM^ 

BKnKJMaHDT B Ce6a STanbl, Ha KOTOpblX 
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OTo6pa>KafOT npMMMTMB y KA3 AT EJ1 b JAH H b IX 
Ha npMMMTMB yKA3ATEJ~lb_nEPECblJlKH m 
HanpaBnaraT npMMMTMB 
yKA3ATEJ1b_nEPECblJ1Kl/l b ynoM^HyToe 
cpeflCTBO npMeMa Bxofl?imMX cooSL^eHMM. 

21. Cnoco6 no n.18, OTnMMaKiiuMMca TeM, 
mto STanbi OTo6pa>KeHM?i m HanpaBneHMa 
BKntoM atoT b ce6a 3Tan bi , Ha KOTopbix 

OTo6pa>KafOT npMMMTMB 

yKA3ATEJlb_OKOHMAHHfl Ha npMMMTMB 
y KA3 AT EJ1 b_OCTAH O B A, OTo6pa>KaK)T 
npMMMTMB nOflTBEP>KflEHHE_OKOHMAHMfl 
Ha npMMMTMB y KA3 ATEJ1 b_0 CTAH O B A m 
HanpaBnqraT y KA3 AT EJ1 b_0 CTAH O B A b 
ynoM^HyToe cpeflCTBO npMeMa BxoaaLijMX 

C006^eHMM. 

22. Cnoco6 no n.18, OTnMMaKiiUMMca TeM, 
mto STanbi OTo6pa>KeHM?i m HanpaBneHMa 
BKntoMatoT b ce6a 3Tanbi, Ha KOTopbix 

OTo6pa>KafOT npMMMTMB 

yKA3ATEJlb_yCTAHOBJlEHM5R Ha npMMMTMB 
yKA3ATEJ~lb_3AnyCKA, OTo6pa>KaK)T 

npMMMTMB 

nOflTBEP>KflEHME_yCTAHOBJlEHH^ Ha 
npMMMTMB yKA3ATEJlb_3AnyCKA m 
HanpaBnqraT yKA3ATEJ1b 3AI~iyCKA b 
ynoM^HyToe cpeflCTBO npMeMa BxoaaL^MX 

C006^eHMM. 

23. Cnoco6 no n.16, OTnMMaKiiUMMca TeM, 
mto ycnyra HOCMTena CMmanMaai^MM 
npeflCTaBnaeT co6om ycnyry PI1C3. 

24. Cnoco6 no n.23, OTnMMaK)L4MMC3 TeM, 
mto flononHMTenbHO BKnroMaeT 3Tan, Ha kotopom 

yflanflKJT MfleHTMCfjMI^MKai^MOHHblM KOflOBbIM 

napaMeTp M3 BToporo npMMMTMBa ycnyrM, 

npMMeM MfleHTMC|DMKai4MOHHblM KOfl 

cooTBeTCTByeT y3ny Pnc, CBfi3aHHOMy c 
yaaneHHbiM y3noM ceTM. 

25. Cnoco6 no n.24, OTnMMaKiiUMMca TeM, 
mto flononHMTenbHO BKnioMaeT 3Tanbi, Ha 

KOTOpblX MCnonb3yK)T MfleHTMCjDMKai^MOHHblM KOfl 

flna MfleHTMcjDMKai^MM aflpeca, 

cooTBeTCTBy toinero yflaneH HOMy y3ny ceTM , m 
BBOflflT aflpec, coot BeT ct By to m m m yflaneHHOMy 
y3ny ceTM, b npMMMTMB ycnyrM b KaMecTBe 
napaMeTpa BMecTO MfleHTMc|DMKai4MOHHoro 
KOflOBoro napaMeTpa. 

26. Cnoco6 no n.25, OTnMMaKHHMMca TeM, 
mto btopom npMMMTMB ycnyrM npeflCTaBnaeT 
co6om npMMMTMB yKA3ATEJlb_riAy3bl. 

27. Cnoco6 no n.25, OTnMMaKiiUMMca TeM, 
mto btopom npMMMTMB ycnyrM npeflCTaBnaeT 

C060M npMMMTMB 

yKA3ATEHb_B030EHOBHEHI/1fl. 

28. Cnoco6 no n.25, OTnMMaK3L4MMca TeM, 
mto btopom npMMMTMB ycnyrM npeflCTaBnaeT 
co6om npMMMTMB yKA3ATEJlb_CTATyCA. 

29. Cnoco6 no n.23, OTnMMaKiiUMMCSi TeM, 
mto 3Tan OTo6pa>KeHMfi npMMMTMBa ycnyrM 
HOCMTena CMmanM3ai4MM b npMMMTMB, 
CB*3aHHbiM c Bbnuene>KamMM ypoBHeM 
CMrHanM3aL|MM, BKnroMaeT b ce6?i 3Tan yaaneHM^ 
MfleHTMc|DMKai4MOHHoro KOflOBoro napaMeTpa, 
cooTBeTCTBytoinero yqaneHHOMy y3ny ceTM, M3 
npMMMTMBa ycnyrM HOCMTena CMmanM3ai4MM. 

30. Cnoco6 no n.23, OTnMMaHDLUMMca TeM, 
mto 3Tan OTo6pa>KeHM3 npMMMTMBa ycnyrM 

HOCMTenfl CMmanM3aL\MM B npMMMTMB, 

CB^3aHHbiM c BbiwenewamMM ypoBHeM 
CMrHanM3aL|MM, BKnroMaeT b ce6a 3Tan yflaneHMfi 
MfleHTMc|DMKai4MOHHoro KOflOBoro napaMeTpa, 
cooTBeTCTBytoLi^ero noKanbHOMy y3ny ceTM, M3 
npMMMTMBa ycnyrM HOCMTena CMmanM3ai4MM. 

31. Cnoco6 no n.23, OTnMMaK3iHMMC?i TeM, 
mto 3Tan OTo6pa>KeHMfl npMMMTMBa ycnyrM 

HOCMTenfl CMmanM3aL\MM B npMMMTMB, 

CB^3aHHbiM c BbiLijene>KaL4MM ypoBHeM 
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cnrHanii3ai4MM, BKJifOHaeT b ce6a 3Tan yflaneH^m 
M3 npuMMTMBa ycnym Hocirrena cnrHann3ai4MH 
KOflOBoro napaMeipa Bbi6opa KaHana, KOTopbiPi 
naeHTMcjaMi4MpyeT KaHan, no KOTopoMy 
Bxop,nu\ee coo6meHne 6bino 

TpaHcnopTupoBaHO ot yaaneHHoro y3na ceTM. 

32. Cnoco6 no n.23, OTJiMHaiomMMCfl TeM, 
hto 3Tan OTo6pa>KeHi/i$i npuMHTMBa ycnyrn 
Hoci/rrerm ci/irHani/i3ai_|i/ii/i b npMMMTMB, 

CBfl3aHHblM C B bl LU GH Q>K3l [±\V\M ypOBHeM 

cnrHann3ai4MM, BKnfOMaeT b ce6n 3Tan yflaneHi/m 
M3 npuMMTMBa ycnym HocnTena cumanMsai^MM 
KOflOBoro napaMeipa MHcjaopMai4MM 

cnrHariM3ai4MM, KOTopbiPi naeHTMc|DMi4MpyeT 
npoTOKon cnrHariM3ai4MM KaK nonb30BaTena 

pnc. 

33. ApxnTeKTypa MHoroypoBHeBoro 
npoTOKona b ceTM cb*3h, oSecneHMBaiomafl 
reHepupoBaHne coo6Li^eHMM ci/irHann3am/ii/i b 

COOTBeTCTBMM C npOTOKOJIOM Cl/irHani/13ai_|l/1l/1 1/1 

nepeflany nocpeflCTBOM ycnyrn HocnTena 
cnrHann3ai4MM HM>Kene>KaLnero ypoBHH 
He3aBMCMMO ot npoTOKona CMrHanMsai^MM, 
npuneM ynoivmHyTaa apxMTeiaypa 
m Horoy pobh eBoro n poTOKona coflep>KMT : 
HauBbicLunPi ypoBeHb cnrHann3ai4MM, KOTopbiPi 
reHepupyeT cooS^eHne cnrHani/i3au>iM, pa3flen 
KoopanHai4nn HOCMTenji (PKH) HH>Ke ypoBH* 
cnrHanM3ai4MM, kotopnm npuHMMaeT 

coo6meHi/ie ci/irHani/i3ai4i/ii/i ot ypoBHa 
cnrHariM3ai4MM i/i Bbi3biBaeT npMMMTMB ycnyri/i, b 
kotopom coo6meHi/ie cnrHann3ai4MM ABnaeTCH 
napaivieTpoM, npMMeM ynoMHHyTbiw PKH 
BKHHDMaeT b ce6a cjDyHKi^Mfo pacnpefleneHna, 
KOTopaq pacnpeflenaeT npuMMTMB ycnyrn k 
Bbi6paHHOMy aflanTepy HocwTena, 
cooTBGTCTByK)ineMy ycnyre HocnTena 
cnrHariM3ai4MM BbiLuene>KaL^ero ypoBHH, v\ 
pa3flen aflanTepa HocnTena (PAH) HM>Ke PKH, 
KOTopbm npuHMMaeT npuMMTMB ycnyrw ot PKH m 
ananTupyeT npi/iMi/rri/iB ycnyrM TaK, MTo6bi oh 
6bin coBMecTMM c ycnyroM Hoci/iTena 
HM>Kene>KaL4ero ypoBHfl, npMMeM ynoMHHyTbiw 
PAH BKnfOMaeT b ce6a MHO>KecTBO aflanTepoB 

HOCMTena, Ka>KflblM M3 MHO>KeCTBa ynoM^HyTbix 

aqanTepoB HoaiTenefi BbinormeH c 
B03MO>KHOCTbK3 aflan™poBaTb npMMMTMB TaK, 
mto6n oh 6bin coBMecTMM c flpyroPi 
cooTBGTCTByKomeM ycnyroM HocnTerifi 
cnrHariM3ai4MM. 

34. ApxnTeKTypa MHoroypoBHeBoro 
npoTOKona no n.33, OTJiMMafOLi^afica TeM, hto 
HauBbicLUMM ypoBeHb ci/irHani/i3ai_(i/ii/i XBnneTcn 
o6i±|1/im pa3flenoM npoTOKona (OPI1) AYA2, 
KOTopbiM npuHMMaeT coo6meHi/m cnrHann3ai4MM 
AYA2. 

35. ApxnTeKTypa MHoroypoBHeBoro 
npoTOKona no n.34, OTnimaKimaflCfl TeM, hto 
ycnyra Hoci/iTena cnrHariM3ai4MM 
HMwenewaujero ypoBHa npeqcTaBnaeT co6om 
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ycnyry yAAC_l1CH, a ynoMAHyTbiM PAH 
ABnaeTca yAAC_nCM-aflanTepoM. 

36. ApxnTeKTypa MHoroypoBHeBoro 
npoTOKona no n.34, OTni/iHaromaacfl TeM, hto 
ycnyra HocnTena cnrHann3aMMM 
HM>Kene>KaL^ero ypoBHfl npeflCTaBnaeT co6om 
ycnyry HocnTen^ PI1C3, a ynoMHHyTbiM PAH 
flBnaeTca PI1C3-aflanTepoM. 

37. ApxnTeKTypa MHoroypoBHeBoro 
npoTOKona b ceTM CB33M, o6ecnem/iBafOLnafl 
npneM coo6Li^eHMM curHannsai^MM, npuneM 
ynoMAHyTbie cooGLi^eHna cnrHanM3ai4nn 
creHepupoBaHbi b cootbgtctbmm c npoTOKonoM 
cnrHanM3aL|MM m nepeflaHbi nocpeflCTBOM 
ycnyrn HOCMTena cnrHann3aMMM 
HM>Kene>KaLi^ero ypoBHa, He3aBMCMMOM ot 
npoTOKona cnrHann3ai4MM, npuneM ynoMSHyTa^ 
apxnTeKTypa MHoroypoBHeBoro npoTOKona 
coflep>KMT: pa3flen aflanTepa HocnTens (PAH) 
Bbiwe ycnyrn HocnTen?! cnrHann3ai4MM 
HM>Kene>KaL^ero ypoBHa, KOTopbiM npuHMMaeT ot 
ycnyrn HocnTena cnrHann3aL|MM 
HM>Kene>KaL^ero ypoBHa npuMMTMB ycnyrn, b 
kotopom coo6Li^eHne CMmanM3ai4MM aBnqeTca 
napaMeTpoM, npn stom ynoMHHyTbifi npuMMTMB 
ycnyrn ^BnaeTca coBMecTMMbiM c ycnyroPi 
HOCMTenjR cnrHann3ai4MM HM>Kene>KaL^ero 
ypoBHa m ynoM^HyTbiM PAH BKnKjnaeT b ce6a 
MHO>KecTBO aflanTepoB HocnTen^i, roe Ka>KflbiM 
M3 MHO>KecTBa ynoMfiHyTbix aflanTepoB 

HOCMTen^l BbinonHeH C B03MO>KHOCTblO 

aflanTMpoBaTb ynoMAHyTbiM npMMMTMB us 
omnMHoro cfcopMaTa, coBMecTMMoro c 
omMMHOM ycnyrow HOCMTena HM>Kene>KaL4ero 
ypOBHP, B cf)0pMaT, COBMeCTMMbIM c npoTOKonoM 

cnrHanM3aL|MM, m pasflen KoopflMHai4MM 
HOCMTenfi (PKH) Bbime PAH, KOTopbiM 
npuHMMaeT aflanTupoBaHHbiM npuMMTMB ycnyrM 
ot PAH i/i BbiflenaeT coo6meHne cnrHann3ai4MM, 
n HauBbicLUMM ypoBeHb cnrHann3ai4MM BblLUe 
PKH, KOTopbiM npuHMMaeT coo6meHi/ifl 
cnrHann3aL(MM ot PKH. 

38. ApxnTeKTypa MHoroypoBHeBoro 
npoTOKona no n.37, OTnuMaioLi^aaca TeM, mto 
HaMBbicLUMM ypoBeHb cnrHanM3ai4MM ^BnaeTC3 
06U4MM pa3flenoM npoTOKona (OPI1) AYA2, 
KOTopbiM npuHMMaeT cooSLi^eHM^ cnrHanM3ai4MM 
AYA2. 

39. ApxnTeKTypa MHoroypoBHeBoro 
npoTOKona no n.38, OTnuHaromaac^ TeM, hto 
ycnyra HocnTena cnrHann3aMMM 
HM>Kene>KaL^ero ypoBHa npeflCTaBnaeT co6om 
ycnyry YAAC_riCM, a ynoM^HyTbiM PAH 
ABnseTCJi YAAC_nCM-aflanTepoM. 

40. ApxnTeKTypa MHoroypoBHeBoro 
npoTOKona no n.38, OTnuMaioLi^aaca TeM, mto 
ycnyra HoctiTena cnrHann3aL|MM 
HM>Kene>KaL^ero ypoBHfi npeflCTaBn^eT co6om 
ycnyry HOCMTen^ PI1C3, a ynoMBHyTbiPi PAH 
^Bn^ieTC^ PnC3-aflanTepoM. 
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HacTo^mee ^soGpeTeH/ie othocwtca k npoTOKOJiaM CHPHajiM3a- 
umm b C8THX CBR3M (Hanpi/iMep, b ceTRx moOmjtlhom cb^3m) . Eonee 
KOHKpeTHO, HacTO^mee M3o6peTeH>ie othocmtca k npoTOKOJiy cnr- 

HaJIM3aUMM B CSTP1 CBH3H, KOTOpblM H9 3a3MCMT OT yCJiyrM HOCMTG - 

Jin cHrHajiM3auMM HM^cejie^camero ypoBHH . 

OOH^HO CeTeBbie CMCTeMbI CTpOHT B COOTBeTCTBMM C T3K Ha- 

3biEaeMOM MHoroypoBHeBow apxpiTeKTypow, m3bscthom m3 ypoBHR 
tbxhmkm . MHoroypoBHeBan apxMTeKTypa npe^ycMaTp^BaeT nepecun- 
K.y xtaHHbix h/mjtm cooOmeHMM CMrHajiHsauKw Me^cjiy pas HonpaB humm 
oO'bGKTaMM Ha ootom m tom ypoBHe MHoroypoBHeBoK apxMTeKTy- 
pbi nocpextCTBOM yonyr, npej^ocTaBJifleMbix hmsco Jis^aoiMMM ypOBH smh . 
reHep^posaHne, $opMaTMpoBa™e, nepejxaqy, npweM m TpaHcnop™- 

pOBKy COOCuxetiVLVi, KOTOpbIMM oCMeHMBaiOTCR paBHOnpaBHbie OOTdGKTH, 



CM 

o 



o 

GO 

o 

ocyraecTBHAiOT no npaBMjiaM, onncaHHbiM b , cneu^^HKauMM npoTOKO- i& 

CM 

jia . OyHKUMOHajibHbie bo3moxchoc™ Bbnaejre^camero ypoBHa, oOecne- 

CM 

y^BaeMbie HM3Kejie?KamJ4M ypoBHeM, a TaK3<e c&opMaTwpoBaHne m ko^h- c^ 



pOBaHMG HH$OpMaU,HH f KOTOpOM OOMSHMBaEDTCfl COCe^HMe ypOBHH , 

C onncaHbi e cneuM^MKauHM MHTep^ewca. Cneuw^MKauwq MHTep^e^ca 0£ 

oCh^ho onwcbiBaeT Kaamyio ctyHKUKio, oOecne^MBaeMyio HKJKejiescamMM 
IO ypoBHSM , b BM^e cooTBeTCTByiomero np^MMTMBa ycjiyrn, npw^eM 

Ka^^UblM npHMMTMB CBR3aH C KOHKpSTHOM $yHKUKeM HJIW ycjiyroft, 

CXI 

O KOTopyio HM^cejie^amKM ypoBeHb npejiocTaBji^eT ypOBHio, Haxo^nme- 

00 

Mycn HenocpexiCTBeHHO najx hmm . HH^opMaunio, kotopom oOMeHMBa- 

O 

O 
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iotch ypoBHM / onucuBaiOT b bmug napaMeTpOB KOHKpeTHOrO npMMM- 
Tt^Ba . 

IIpocTa^ MHoroypoBHeBan apx^TeKTypa MoaceT BKjifo^aTb b ce- 
Ch, b HanpaBJieHMM csepxy bkm3, ypoBeHb npmiosKeHMjj, cstgb oh 
ypoBeHb, ypoBent Kanaira nepeaa™ flaHHLix" h $H3MqecKMM ypo- 
BeHb . OyHKUM^ ypoBHM npi4jio^:eHi4fl 3aKjiio^aeTCfi b reHepi/rpoBaHiw, 
o6paGoTfce vi (JopMaTPipOB shmm ^aHHbix m/mjtm CHrHajiw3am4H, qTo 
HeoOxouMMO oth noflflep^cKM KOHKpeTHoro nojib30BaTejibCKorc npn- 
jio^ceHUH ( Hanp^Mep, cotobcm ycnyrw pe^eBOM cbh3w) . cpyHKUM^ 
ceTeBoro ypoBHM 3aKjnoyaeTC£ b ynpaBJieHMM KaHanaMn v\ flBycro- 

DOHHKMM B3aKM0CBR3^MI4 Me^y pa3JTKyHbIM^ CGTGBblMH OC^e KTaMPt , 
HanpMMep, pa3JlM^HLIMM UeHTpaMM KOMMyTaii,MM MOOHJTbHOM C&XSlAf 
KOHTpOJTJTepaM^I CeTM pa,D;W0CBJT3W VI CjIOKaMM Ca30B0M CTaHUMM B 

cotobom ceTVL . YpoBeHb KaHajia nepeaa^M #aHHbix npeflocTaBjinei 
cpescTBa ( t . e . KaHajiH cbrsk ) jxsix nepechisiKvi ^aHHbix w ci/irHajiH- 
3au,MK b rapaHTKpoB aHHOM pe^HMe Me^Kjcty coce^HHMM y3jraMH ccth . 
0w3MqecKMM ypoBeHb npeflOCTaBJiqeT ycjiyrn, KOTopbie HeoOxo^HMbi 
jijir B3apiMOfleKCTBPiR c $M3MqecKOM cpexiOH, HanpMMep f KOflHpOBa- 
HMe, MO^yjiHUMio, nepe^a^y m npweM cwrnajiOB. 

Hcho, yTO onMcaHHan Bbiiue MHoroypoBHeBan apxMTeKTypa mo- 
EceT BKJiioyaTb b ceGn ypoBeHb CHrHajin3auMi4, npw^eM ypoBeHb 
CMrHajiM3au,MM, $aKTMyecKM, hbjihgtc^ ^acTbio ypoBHH npmio^KGHUR 
mjim ceTeaoro ypoBH#. ypoBeHb CMPHajiHsauMM, KaK HBCTByeT w3 
ero Ha3BaHM, npeziycMaTp^BaeT reHepnpoBaHi/ie m npweM cooGme- 

HMM CMrHaJIM3aU,H>I B COOTBeTCTBMM C KOH Kp 9 T HbIM npOTOKOJIOM CMP- 

HajiHsauMH (HanpHMep/ Q.2931 ceTeBoro MHTep$ewca jui* yacTHOw 



ce™ (CIOTC) f nonb30BaTeJibCKoro pa3jiejra mMpOKononocHOM uM^po- 
bom cgtm c KOMnjieKCHbiMM ycjiyraMn (nPHIUCKY) . npoTOKOJi cwrHa- 
jiM3auMM 3a^aeT npaB^jia reHepwpoBaHti^ m ^opMaTMpoBaHWR cooS- 
meHMM cMrHajTM3au,MM . B cbod ovepeBb , cooOmeHu^ CMrHajTM3au;MM 
Mcnojib 3y^T , HanpMMep , jxjir ycraKOBKn , noxmep>K™ m pas'tejxuKe- 
hmh coejiKHeHMft Meauoy ceTeBUMM oOteKTaMii. 

Tafcfce o^eBM^HO, mto HM3KoypoBHeBaR ceTesa^ ycxtyra, Ha- 
npMMep, ycjiyra hocktgji^ CMrHajii43au,Hn , TpeOyeTCR ajtr TpaHC- 

nOpTVipOBKM COOOmeHMM CMPHaJIP13aUMM OT O0 f b9KTa~OTnpaBMTeJI^3 K 

oO^eKTy-nojiy^aTejiio. B Ka^ecTBe npKMepoB ycjiyr hocmtsjih cnr- 
HajiM3au,MK[ mo3cho paccMaTpwBaTb ycjiyry ypoBH^ PAn (pejKWMa 
acHHxpoHHOH nepefla^i/i) - A^anTaunw CMrHanM3auMM - nojib30Ba- 
TejibCKoro ceTeEoro RfHTep^enca (yAAC_ncH) m ycnyry Pa3fiejia 3 
nepecbrjTKM CooOmeHHft ( PnC3 ) . B oOihgm cjryyae, MHoroypoBHeBan 
apxMTeKTypa npeflycMaTpuBaeT, ^to ycjiyra HOCHTejifl CMrHajiM3a- 
u,mm conpR^ceHa c $yHKUMOHajibHbiMn ypoBHRMK f jre^a^HMM Hrace 
ypoBH^ CMrHajiM3auMM . 

OOhmho b pa3JiHqHbix cgt^x npuMeHnioT pa3Hbie ycjiyrn hocm- 
Tejijq CKrHajiM3auMM . KpoMe topo, npoTOKOJiu cnrHajiM3au,MM pa3pa- 

GaTblBaKDT T3KMM OCpa30M, ^TOCbl OHM OblJTM COBMeCTVIMbI C KOHKpGT - 

hoh ycnyroft HOCMTejin cnrHajiM3amw . Hanp^Mep, npoTOKOJi cMTHa- 
jiM3auMixi (Q . 2931 ) Me^yHapo^Horo coK)3a 3JieKTpocafl:3i<t (MC3) ejiji 
nojib30BaTejibCKoro ceTeBoro HHTep^eftca ( nCM) npe^Ha3Ha^eH jyi^ 
PicnojiHeHMH ycjryroM hocmtq jih cMrHajTH3au,MM y p obhh PAn- 
Aji;anTau>iM CMrHajiM3auMM - IIojibSOBaTejibCKoro ceTeBoro I^HTep- 
$eKca (yAAC_nCM) . AHajroraMHO, npoTOKOJi ceTeBoro MHTep$enca 



xxjir yacTHOii Cgtm (CMC) BbinojiHHGTCfl ycjiyroM hocmtgjih CMrna- 
jivLsamm yAAC_nCM . CuHaKO , nojib30BaTejib ckmm Pa3£eji npoTOKOJia 
ci4rHajiM3aL]iMM IUiipoKonojiocHO^ Um^pobom Cgtm c KoMnneKCHtiMM Vc- 
jiyraMM (nP-niUCKY) npe,E;Ha3Ha^eH: jxsix BbinojiHGHM^: ycjiyroK hocvc- 

TGJ1H r OnpeZIGJIHGMOH KQK PaSIieJl IlGpGCblJIKM COOGlUGHHH (PI1C3) , 

cbh33hhom c Cmctgmom CwrHajiMsauMH N ! 7 (CC7 ) . Tare Kai-c cgtm 

CB£3M npOflOJI^CaiOT nGpGKpblBaTt r B3aMM0ASMCT30BaTt M CCBMGCT- 

ho Hcnojib soBaTb ycnyrM jipyr £pyra , np^MGHGHMG npoTOKOJia cat- 
HaJiM3auMn, HecoBMecTMMoro co BceMM ycjiyraMM hocmtgji.r cMrna- 

JIM3aUMM f KpOMG OflHOM r SbI3BaJIC Obi npoGJIGMH, nOCKOJlblCy 3TO MO~ 
:«GT OPpaHWyMTb fLOJI b30BaTGJ7b CKMM flOCTyn K HGKOTOpbIM CSTHM M 
Cy3MTL B03M02KI40CTM GTC OOCJiymiBaHMH C e T HMM . TaKMM O0~ 

pa30M, Obijio Sbi BGCbMa ^GJiaTGJibHO MMeTb npoTOKOJi CMrHajiM3a- 
u t avl, KOTOptiM oOGcnGyMBaGT reHGpwpoBaHHe , oOpaOoTi-cy M npMGM 
cooOmGHMii CMrHajiM3au>iM HG3aBMCMM0 ot ycnyrw hochtgjih cnrHa- 
jiH3auMM: HM^cGJie^aiAero ypQBH.q . 

CyiUHQCTb M306p6TGHH£ 

3a,n;a r -ieM aacTQ^mero n3oGpeTeHM£t ^Eji^eTC* co3£aH^e Cojree 
tmOkom apxMTeKTypbi npoTOKOJia cwrKajiMsauMM . 

3aAaye^ HacTonmero M3o0peTeH^n Taoe HBJiReTcn co3£aHMe 
npoTOKOJia CMrHajiyi3auMn £jt£ cgtm cbxsvi, oCecne^MEaiomerc rene- 
pupoBan^e cooGtaeHMft CMrHajiM3auMM He3aBMCMMO ot ycjryrH hocm- 
TejiH CMrHajiM3aLi,MM HM^ejieacamero ypoBH^, KOTopaa Ktcnojib 3yGT ch 

JXSIK nepeCBIJTKM COOOmeHMM CMPHaJlMSaUMM . 

KpOMG Tore, 3ana^a HacTO^mero m3oC3pgtshmh coctowt b 
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CQ3JXBHVIV1 npOTOKOJia CMrHaJlM3aii,HM f KOTOpblfl M02CH0 HCnOJlbSOBaTb 
npHMSHMTSJIb HO K pa3 JTMyHHM TeJie KOMMyHMKaUMOHHbIM npKJIOPfCS HH£5M r 

C8tkm f ceTeBbiM CGPMGHT3M m pbiHKaM , 0e3 HeoOxo^MMOCTM npe;aBa- 
puTejibHOK MOn;pi$MKauMK npoTOKOJia cwrHajiM3auMM, 

Pe^MM AcMHxpoHHO^ nepefla^w , YpoBeHb AflanTauww 2 (AYA2 ) 

HBJI^eTCR O0me^3BeCTHbIM CnOCOGOM, KOTOpbTM MO^CHO WCHOJIb SOBaTb 

xrjifl nepecbijiKM .aaHHbix m MH$opMauMM CMrHajiwsauMM, mto onwcaHO 
b peKOMeHjiauMM [ceKUMM ceTeBbix TexHOJiornn] MC3-T 3a N ! 
1.363.2 "CneuM$HKau,MH ypoBH# PAn-a^anTauMM IU-IICKY, tmr 2" , 
ceHTjgOpb 1997 r. Mojkho OKHEaTb, ^to AYA2 BCKope nojiy^MT uim- 
poKoe pacnpocTpaHGHMe npHMeHMTejibHO k pa3nnyHbiM tcjigkommyhm- 

Ka Uyi O H HbIM npMJTOSCeHMRM, CeTHM H pbiHKaM . 

B oOmeM cnyyae, HacTo^mee M3o0peTeHMe npesycMaTpi/iBaeT 
Mcnojib30BaHMe npoTOKOJia cvLVnasivisam/LVL AYA2, KOTopbM Tenepb 

MO^eT MCnOJTb30BaTbCH HS38BMCHMO OT yCJiyrPl HOCHTeJlfl CMPHaJlM- 

3au,MPi H^i^ejre^camero ypoBHs:, KOTopbiw: ncnojTb3yK>T AJiq yctshobkm r 
no^ep^KaHHR m 3aBepuieHH^ ABycTOpOHH^x coe^MHeHMM npoTOKOJia 
AYA2 . C 3 tom uejibio oCuacTb $ynKUMM npoTOKOJia cwrHaJitfsam™ 
AYA2 no#pa3,ae.nmoT Ha HecKOJitKO $yHKUMOHajibHbix no^ypoBHew : 
OOmMM Pa3^eji npoTOKOJia AYA2 (OPE) , Pa3fleji KoopxiMHauMM Hocm- 
TejiH (PKH) m Pa3^.9Ji AjganTaurai HocHTejin (PAH), npnyeM PKH jxa- 
eT B03M0?KH0CTb ^HHaMM^ecKoro nepeKumeHH^ MeacBy pasjivmnhmw. 
ycjryraMM hockttsjth CMrHajiPT3auMM . Hn^ce noxipoOHee onucaHbr $yHK- 
uhm, ocymecTBJiHeMbie Ha Ka^cflOM ms sthx ypoBHeft. 

CorjiacHO o^HOMy M3 acneKTOB HacTonmero w3oGpeTeHHH, 
^ocTM^eHMH BbiuieyKa3aHHbix pi HHbix pe3yjibTaTOB npejjycMOTpeH 



cnocoO reHepupoBaHMH cooOmeHWM CMrnajiMsauMM b cootbstctbum c 
npoTOKOJiOM CMrHajiM3aij;MM, BHe 33bmcmmoctm ot ycjiyrn hocmtsjls 
CMPHajiM3auMM Hraejieacainero ypoBHa . CnocoO npesycMaTpMBaeT re- 
HGpwpoBaHMe coc6ihghm;5 CMPHajTM3au,MM, bhg 3aBncMMocTM ot ycjiy- 
rn ho cwre Jifl CMrHajiM3auMK[ Hraejie^amero ypOBH.q , npe^Hasna^eH- 

HOM JXSIA TpSHCIIOpTMpOB KM CCOCtHGHM;? H3 y^aJIGHKblM y3GJT CGTM, C 

nocjieayiomMM bli30bom npMMMTMBa ycjiyrw , npM^GM cooGihghmg cmp- 
HajiM3auMM ^bji^gtc;? napaMG TpOM npMMtiTMBa ycuypM . KpoMS topo, 
cnocoC npGflycMaTpMBaGT a^anTauMio npuMMTMBa ycnyrw aji;i oCec- 
neyeHMH gto cobmgctmmoctm c ycjiyroM hocmtgjt^ CMrHajiM3auMM 
HM^ejieacamero ypoBH.q . 

CorjiacHO ApyroMy acneKTy Hacro*imero m3oCpgtghmr, &sw 
AOCTwaceHM.q EbimeyKa3aHHbix m mhhx pe3yjit>TaTOB npeAycMOTpeH 
cnocoO npKGMa coofiiueKwi* CMrHajTM3auMM b cootbgtctbmm c npOTO- 

KOJIOM CMP HaJIM 3 a UMM f BHG 3aBMCMMOCTM OT yCJiyPM HOCMTeJIfl CMP- 
HaJTM3au,MM HM/KG JIG^amGPC ypC3Hfl . 3TOT CHOCOS n p G Ay CMaTpMBaGT 

npMeM bxoa^iugpo cooCmenM^ b noicajibHOM y3Jie ce^i, BHe 33bmcm- 
moctm ot ycjrypM HOCMTejiH CMPHajTMsauMM HMSEejieacamero ypoBHH, 
npeflHasHa^GHHOM ah a TpancnopTMpoBKM Bxoflqmero cooGmeHwa ot 
yjiajiGHHOPO y3Jia cstk, npM^jSM 3xoflRmee cooGmeHtie sIbjik-Qtcr na- 
paMGTpoM sxoA^mepo npMMMTMBa ycnyrw . KpoMe Toro, cnocoC npe- 
AycMaTpMsasT aAanTauMio exoa^hjgpo n p hmm t m b a ycnyrw M3 $opMa- 
Ta, coBMecTMMoro c ycjiypoM hocmt€jih CMTHajiMsauMM HMaeenGacame- 

TO ypOBH^, B $OpMaT, C O BMS C TMMHM C npOTOKOJIOM CMPHaJTMSaUMM . 

CorjiacHO eme OAKOMy acneKTy HacTO^merc m30C5pstghma f aji^ 
nocTM^ceHM^ BbiineyKa3aHHbix m j/i hhx pesyjibTaxoB npeaycMOTpeHo 
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ycTpcmcTBO, KOTopoe reHepupyeT cooOmeHH^ cwvuasmsaujAvt c mc- 
nojib30BaH>reM npOTOKOJia CKrHajmsaura AYA2, bhg 33bmcmmoctm ot 
ycjiyra HOCMTejin CMrHajiM3au,MM Hi/DKejie^amero ypoBHfl . Yctpomctbo 
BKjiioyaeT b ceOn cpejacTBO reHepwpoBaHKP" cooGmeHMM, Bne 3aBn- 
cmmocth ot ycjiyrn HOGMTejin cHrHajiM3auHM HM^cejie^amero ypoBHH, 
npeflHa3Ha^eHH0w TpaHcnopTtipoBKH cooOme™*? b yflajreHHbiw 

y3ejr ce™, m cpepcTBO Bbi30Ba npHMHTMBa ycjiyrw, npwqeM coo6- 
uxenvie CMPHajiM3auMM j^bjthgtch napaMeTpoM npMMMTMBa ycjryra . 
YcTpowcTBO t a race BKjroqaeT b ce6& cpe^cTBO a^an^auMM HocMiejin 
rslx npeoGpasoBamta npuMKTWBa ycjiyrw M3 $opMaTa, coBMecTi/iMoro 
c npoTOKOJiOM CMrHajiM3auMM AYA2, b $opMaT, coBMecTMMbin c yc- 
jryroM HOCMTejT^ curHajiioauMn H^ene^amero ypOB hh . 

CorjiacHo eme OflHOMy acneKTy HacTo^uiero M3o6peTeHMP[ , rjir 
jxocTWMemtR 3bnueyKa3aHHbix m mhhx pe3yjibTaTOB npe^ycMOTpeHo 

yCTpOMCTBO, KOTOpoe npMHUMaST cooOmeHMH CMrHaJIM3aUMM c mc- 
nojibsoBaH^eM npoTOKOJia cvirKasivisaixvivi AYA2, BHe 3aBMCHMOc™ ot 
ycnyrw HOCMTejt^ cvivuajivisauyivi HMKejiescamero ypoBHA . Yctpomcteo 
BKjriOMaeT b ceCfl cpejicTBo npneMa Bxcamuwx cooOiughmm b jiOKajib- 
hom y3Jie ceTM r sue 3aBMCWMOCTi>i ot ycjiyrn uocviTeji.fi CMrHajii43a- 
ukk HM^cene^amero ypoBHH, npe£Ha3HaqeHHOH jijih TpaHcnopTMpoBfoi 
BxoflRmero cooCmeHMH ot yflaxeHHoro y3Jia ce™, npnqeM BxoflRmee 
cooGmeHwe rbji^gtch napaMeTpoM Bxo,iiRmero npHMHTnaa ycjiyrw . 
YcTpoMCTBo Tarace BKji;owaeT b ceGR cpe^CTBo a,n;anTauMM jyin npe- 
oCpa30BaHi43 npwMKT^iBa ycjiyrn vis (JopMaTa, coBMecTMMoro c yc- 
JiyroM HOCMTejiH CMrHajiM3au,MM HM5KeJie3Kamero y p obhh, b $opMaT , 
coBMecTLiMbi^ c npoTOKOJiOM CMrHajTO3ai_u/ii4 AYA2 . 

-13- 



ro 
ro 

K> 

en 
o 

00 

o 

O 



KpaTKoe onMcaHne ^gptg;kgh 

3aflawi m npeHMymecTBa H3o6peTeHMjq jio^chhkdtcr b hiotgcjig- 
XiyiomeM no^poOHOM onncaHMM, MjinrocTpMpyeMOM wepTe^aMM, Ha ko- 
Topbix noKa3aHO cjiGsyiomGG : 

4>mp . 1 - MHoroypoBHeBan apx^TGKTypa npoTOKOJia c^rHajin- 
3auMM AYA2 , cooTBeTCTByroma^ npesnoyTMTeJibHOMy Bap^aHTy ocy- 
mecTBJieHMK HacTo^mero M3oCpeTeHMH; 

$Mr. 2 - 4>yHKUMH oToOpa^ceHMA npMMPi tub a r KOTopyio Bbinoji- 

HHGT pa3fleJI KOOp^MHaU^M HOCHTGJIR B COOTBGTCTBUM C npGflnOy™- 

TejibHbiM BapwaHTOM ocymecTBJieKn^ HacTo^mero MsoGpeTeHwa; $\| 

O 

$Mr. 3 - YAAC_nCM-a^anTep; m 

$Kr. 4 - MJiniocTpMpyeT PIlC-aflanTep. O 

00 

o 

noflpoQHoe onMcaHMe lO 

CM 

fljr^ Jiyymero noHHMaHMH h3oCpgtghh;t, HH^ecjiejiyioiuee ncxn;- 

CM 

PoGhog onwcaHwe npHBesGHO co ccbijiKaMM Ha npwjiaraeMbie mgptg- C^ 



^ ecu, KOTopbie MjuiEOCTpMpyiOT M onncbiBaiOT npGjino^TMTGJib Hbie mjtjiio- 

C CTpaTMBHbie BapwaHTbi ocymGCTBJiSHMR HacTomuero h30Cpgtghi>ih . Q£ 

KpoMe toto, ajth MfleHTM^KauMM cawHaKOBbix sjigmghtob Ha MepTe- 
^cax Mcnojib3yiOTCH oflMHaKOBue ccbuio^Hbie no3MUMM . 

CorjracHO BbmiGCK:a3aHHOMy, Hacronmee h3o6pgtghhg npe,n;y- 
CMaTpi4BaeT np>iMG h g hm e npoxoKOJia cnrHajiM3au,piM AYA2 , kotophm 
oSecneywBaeT reHGpKpoBaHMe k npwGM cooOmGHK^ cMrHajiM3auMM 
HG3aBJ4CMMO ot ycjiyra hocmtgjih cMrHajiM3auMM HM?Kejie^aiiiGro 
ypoBH^. fljiR stoto, corjiacHO npG^no^THTejrtbHOMy BapnaHTy ocy- 

mGCTBJTGHMH HaCTOHIHGTO M3O0peTeHMfl, npOTOKOJI CMrHaJlM3aU,MM 



AYA2 xjejiflT Ha TpM $yHKUMOHajibHbix nojiypOBHfl . 

Ha £nr. 1 M3o0pasceHa MHoroypoBHeBan apxMTeKTypa 100 
npoTOKOJia CMrHajiM3auMM AVA2 b cootbgtctbmm c npeano^TMTejib- 
HbtM BapnaHTOM ocymecTBjieHKtH HacTo^mero MsoGpeTeHK^, npn^eM 
MHoroypOBHBBdH apxMTeKTypa 100 BKJiiOMaeT b ceG^ cjiejayouHe Tpw 
^yHKUMOHajibHbix noxiypoBH^: oCiumk pa3xieji npoTOKOJia AYA2 (OPn) 
110, pa3fleji KOopjiMHauHM KOcwTesin (PKH) ' 120 m pa3fleji axiariTa- 
umm HoewTejin (PAH) 130. Hrae noflpoSHO onncan KasKflbin ms sthx 
Tpex $yHKUMOHajibHbix nojiypoBHeM . 

CaMbiM bucokmm $yHKUHOHajib HbiM noaypoBHeM RBjiReTCH OPn 
110. OPT! 110, no cymecTBy, oOecneyHBaeT $opMMpOBaHH6 cooOme- 
hmm cwrHaJiw3am>iM AYA2, KOTopbie ncnojib3yK>T ,n;jia ycTaHOBKH, 
nofljiepacaHH^ m 3aBepuieHH# cog amhshmh AYA2 . CornacHO npe^no^i- 
T^TejibHOMy sapnaHTy ocymscTBjie hmh nepBOHa^ajibHO OPn 110 Ha- 
npaBJi^eT cooOmeHH*} cwvHasivi3aixvm Ha yposeHb ycnyrw HOCMTejr^ 
cwrHajinsauMM . OxiHaKO, nsw nepe^a^K h/mjth npvieua cooOihshmm 
CMrHajiM3auMM, PKH 120 zioji^eH BbmaTb Ha MHTep^ewc Memjxy OPn 
110 m PKH 120 cjieflyiom^e npHMMTHBbi: 

H0CMTEJlb_3AnP0C_nEPECbIJlKM H 0 CM T E JI b_Y KA3 AT E Jl b_n E P E CH Jl KM 
H0CMTEJIb_yKA3ATEJTb_nAY3H H0CMTEJTb_YKA3ATEJIb_B030BH0BJlEHMH 
H OCP1T E Jl b_Y KA3AT E Jl b_C T AT YC A HOCMTEJlbJ3AnPOCJ3AnyCKA 
H OCMT E Jl b_Y KA3AT E Jl b_3 AFtY C KA H0CWTEJlb_3AnP0C_0CTAH0BA m 
H0CMTEJIb_YKA3ATEJlb_0CTAH0BA 

npHMMTMB H0CMTEJlb_3AnP0C_nEPECHJIKP1 ncnojib3yK)T mia nepe- 
Aaqw mcxoehiumx cooOmeHMM CMPHa JiHsauHM AYA2 Ha ypoBeHb ycnyrn 

HOCMTeJIfi CHrHaJlM3aLi,KM . llapaMeTpaMK, CB^3aHHbIMfl C npMMMTMBOM 



H0CMTEJIb_3AIlP0C_IIEPECHJTKM rbji^iotc^ caMO cooOmeHMe CMrHajiM3a- 
uyiYL vl aflpec AYA2 coce^Hero nepeKjimaTejia AYA2 , Ha KOTopbiM 
ycnyra hocmtgjih CHrHajrosamra flOJi^Ha TpaHcnopTMpOBa Tt cooOme- 
HMe . npHMKtTKB H0CMTEHb_yKA3ATEJlb_nEPECbIJIKM ncnojib3yKDT aji* 
flOCTasKM BxojiHmyix cooCmeHMM CHrHajiM3auMM AYA2 na OPT1 110. 
IlapaMeTpaMM, cB>i3aHHbiMH c npwMMTMBOM H0CMTEJIb_yKA3A- 
TEJIb_nEPECl>LJIKM, HBJifiQOTcn cooCmeHMe CMrnajiKsauMM m a^pec AYA2 
nepeKjimaTejifl AYA2 , kotoplim nooieflHi/iM oOpaCaTbiBajr cooSmeHKe 
c>irHajiM3auMM . npMMMTMB H0CMTEJIb_yKA3ATEJlb_nAy3H Mcnojib3y;0T, 
yToObi MH^opMMpoBaTb OP [I 110 o tom, ^;to Apyroft nepeKJimaTSJit 
AYA2 He^ocTyneH . IlapaMeTpoM, cB£t3aHHbiM c npMMM tmb om HOCM- 
T EJ1 b_y KA3AT EJI b_nAy 3H , nBJTHeTCR aspec AYA2 , CBH3aHHbiM c He- 
jXOCTynHbiM nepeKJimaTeneM AYA2 . npuMMTMB HOCMT E Jl b_y KA3AT E Jlb_ 
B030EH0BJIEHMH Hcnojib3yK)T f mtoOu nH^opM^poBaTb OPn 110 o tom, 
qTO flpyroft nepeKumaTeJib AYA2, paHee yKa3aHHbiM KaK HexcocTyn- 
HbiM r Tenepb cnocoOeH npMHMMaTb cooOmeHMH cwrHajiwsauwM . napa- 
M9TpOM b jiaHHOM cnyyae ABjifleTca aapec AYA2 paHee HeflocTyrtHo- 
ro nepeKjimaTejiR AYA2 . npMMMTMB H0CMTEJTb_YKA3ATEI[b__CTATyCA 
Hcnojib3yiOT, ^toCm cooGuiaTb , ^to jipyron nepetcjimaTejife AYA2 
^acTM^HO HeflocTyneH, bbmey, HanpuMep, neperpy3KM Tpa$MKa co- 

OOmeHMM TAJIK HeBOSMOSCHOCTH OTH yCJiyri/t HOCMTeJlH CMrHaJTM3aqMH 

CBA3aTbCfl c OPEL IlapaMeTpoM BHOBb rbjirqtcx aupec AYA2 xtaHHO- 
ro ^acTM^HO He^ocTynHoro nepeKjimaTejis AYA2 vi koa npH^HHbi. B 
uejiOM r n^Tb BbnueyKa3aHHbix npuMMT^BOB i4cnojib3yiOT , Korjia ycjiy- 
ra HocMTeJiR cttrHaJiH3autTO ^eMCTByeT. 

fljifl ynpaBJieHMH cocTO^HweM ycnyrw HOCHTeji^ cwrHaJM3aunw 
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Mcnojib3yiOT cjieflyowe npuMHTMBHi. B oTji^qvie ot BbimeonncaHHbix 

npMMMTMB03 , C HM^eCJie^yKDlUMMW npMMMTMBaMM He CBR3aHbI HMKaKMe 

napaMeTpw. Bo-nepBbix, sto npMMMTMB H0CMTEJlb_3AnP0C_3AnyCKA, 
KOTopbiM TpeSyeT nepeKjnoyeHM*r ycsiyvid HOC^Tejin CKrHajiM3auMLi b 
coctohhks BKjiio^ieHMn . Bo-BTopbix, 3to npMMHTMB H0COTEJIb_yKA3A- 
TEJTb_3AnyCKA r KOTopbM cooOmaeT, ^to ycjiyra hochtgjih cwrF.aJiK- 
3auMM roToea nepecunaTb cooGmeHna AVA2. B-TpeTbMx r sto npK- 
mmtmb HOC£4TEJIb_3AnPOC_OCTAHOBA, KOTOpbrft TpeSyeT nepeKjimenM^ 
ycjiyrM HOCMTejiH CMrHajiMsauMM b cocTOHHMe BbiKjiiOMeHM^ . H, Ha- 
KOHeu, 3TO npMMHTMB H0CM , EJIb_yKA3ATEJIbJXTAH0BA, KOTopbift co- 
oOmaeT, ^to ycxtyra HOCMTextR CMrHajiM3au,i>i>i b ashhlim momsht He 
jieftcTByeT w ne MMeeT bo3m03choctm nepecunaTb cooGmeHMH. 

tor. 2 njuiKDCTpMpyeT $yHKUMio OToCpa^ceHMH (T.e. pacnpese- 
jieHKx) , oOecneypiBaeMyK) PKH 120 . CornacHO $nr . 2 , PKH 120 
noxmepacHBaeT nepeMeHHyio 205 cocto^hh^i, MMeHyeMyio 
TMIWiOCMTEJIH . riepeMeHnafl 205 coctohhmr MjieHTM^MUMpyeT ycnyry 
HOCMTeji^ (HanpuMep, yAAC_nCM) , KcnojibsyeMyro rjiz. TpaHCnopra- 
PObkm cooOmeHMM CMrHaji^sauLiM . nojiy^MB npMMMTMB 210 ( Hanpn~ 
Mep, H0CWTEJTb_3AnP0C_nEPECbIJIKM) qepe3 cbom MHTep^eMC BbicoKO- 
ro ypoBH^ ot OPn 110 f PKH 120 npeo0pa3yeT nppiMMTMB 210 b 
npMMKiTKtB , a^anTwpoBaHHbiK k HOCPiTenio ( HanpMMep, 

yA?C_nCH_A T HAHTEP_3An?0C_nEPECbmKPl 220) , HanpaBnnn cooCmeH^e 
Ha cocTBeTCTByiomKM a,n;anTep yc Jiyra HOCJ/iTenn cnrHajiM3aLgKM b 
PAH 130, b cootbgtctbmm c nepeMeHHon 205 cocto^hm^. CnesyeT 
3SM8 tut b , ^to nepeMeHHyio 205 cocto^hmh samara Ha ochobshmm 
MH^opMauMH, KOTopyso PKH 120 npwHMMaeT ot ynpaBJieHu* CMCTe- 
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moPi . KpoMe Toro, ynpaBJieHMe chctgmom mo;kgt b jiioOom momght 
oSHyji^Tb nepeMeHHyro 205 coctohhmr, TeM caMbiM MHMUMnpyn b PKH 
120 Ha^ano noBTopHOM OTnpaB km cooCmeHMM cviVHasiv[3auyivi Ha jipy- 
roM ananTep ycsiyvw hocmtgjih cvLVKajivL3au,wyL, He B03 jisncTByR Ha 
ocymecTBJieHMe npoTOKOJia ci4rHajiM3au,i4>i . 

OcHOBHa^ JyHKUHH PAH 130 coctokt b a^anTauMM mjtm Ha- 

CTpOMKe COOC>IIIGHM£ CMrHaJlM3aUMM TaKMM o5pa30M, VTOGbl OHO CblJlO 

cobmgctmmo c cooTBGTCTByfomen ycjiyroft M3 pn^a ycjryr hochtgjih 
CMrHajiMsauKiM . Cootbstctbshho, PAH 130 BKjrio^aeT b cg6h Hexo- 
Topoe KOJiMyecTBo axiariTepoB HOCMTejien CTxvHajiw.33-U,wu . Ha $nr . 2 
M3oOpa^ceHbi TpM npMBenGHHbix hjih npMMepa axtanTepa hocmtgjigm 
cwrHajiM3aij;MM: PnC-ajianTep 225, yAAC_nCM-a^anTep 230 w aaan- 
Tep 235 npoTOKOJia cgtpi Mhtgphgt (Mn-ajianTep) . O^HaKO, o^e- 
bmaho, ^to MoryT CbiTb npGjiycMOTpGHbi flonojiHWTejibHbie ajxanTepbr, 
OTHOC^mnec^ k npyrwM ycJiyraM hqcmtgjih CMrHajiM3aui4n nvimejie'Ka- 
mero ypOBHR. A^anTauHH cooOmeHMA cvu?HBJivL3auj/im rjir oOecne^e- 

HMfl erO COBMSCTMMOCTM C COOTBGTCTByiOlUGM yCJiyrOtt HOCMTGJIR 

CMrHajiM3auMM f mojkgt npGjiycMaTpMBaTb npGoOpa30BaH^e cootbgt- 
CTByiomero npMMHTMBa it mo?kgt npe^ycMaTpMBaTb floGaBJieHire visim 
y^ajiGHMG napaMeTpM^GCKOM MH$opMau,KM b 3asMCMMOCTM ot cooOme- 

HMH m/mJ1M KOHKpGTHOM yCJiyPM HOCKTGJIH CKrHaJIH3aUMM . 

Ha ^vir . 3 Oojigg nojipoOHO npomijriocTpwpoBaH yAAC_IICM- 
a^anTGp 230. B qacTHOCTM, Ha $nr. 3 noKa3aHU pa3JQi«Hbie bxo- 

JlflUXVLe VI MCXOZIHIIIHG npHMMTPlBbl f CBH3aHHbIG C WHTGp$GMCOM 305 Bbl~ 

cokopo ypoBHH Me^y yAAC_IICM-aaanTepoM 230 m PKH 120 . Ha 
$nr. 3 Tam noKa3aHbi pa3JiK^Hbie BxoaflmHe vi Mcxofl^mMe npuMM- 



TM3hl f CBH33HHM6 C MHTep$eMCOM 315 HM3KOTO ypOBHfl Meatfly YA~ 

AC_nCM-ajaanTepoM 230 m ycjiyroft 310 HoewTejm YAAC_riCM. 

tor. 3 MjinrocTpMpyeT, kskmm oOpa30M yAAC_nCM-ajianTep 230 
oGpaGaTMBaeT pa3KPiyHbie BxoflRnjwe m ncxoflmifwe cooOmeHMH cnrHa- 
JiM3auMii . HanpMMep, yAAC_nCM-a,n;anTep 2 30 OToOpa^aeT npMMWTMB 
yAAC_IT C PI_AXLAH T E P_3 AEt P 0 C_H E P E CHJI KM Ha npHMHTKB AYA__3AnP0C_ 
flAHHHX . OflHaKO , nepecbuiKe nofljre^KT TOJibKo caMO cooSmenwe 
CMrHajTMsauMM. Ajtpec AYA2 OTSpacbiBaeTC^, tsk ksk YAAC_nCM qs- 
jTHe^cn ycjiyrow HOCMTejifl CMrHajiM3auMM KaHajibHoro y p obh^, ooh- 

8HTWpOB3HHOM Ha COG^MHSHKS , ^TO OyeBMJ^HO C n e UM a JTM C T aM B XtaH- 
HOM COJiaCTM T6XHMKH . CJieflOBaTeJIbHO, C COeflMHeHMeM CBR3aHbI 

tojibko £Ba nepGKJTioyaTSJi^ AYA2 - no ojiHOMy na K.s.y&jxoM Konue 
coejiMHeHMfl. TaKiiM o6pa30M, coodmeHMe c>irHajiw3aunM, OTnpaB- 
jreHHoe obhm nepeKJiioyaTejieM AYA2 , mo^kho TpaHcnopTwpoBaTb 
TOJibKO Ha jipyroM nepefcnioyaTejTb AVA2, pacnojioxceHHbiK Ha y£a- 
jieHHOM KOHue coeflHHeHun . flpyrux B03MO?KHbix MecT Ha3Ha^:eHHH 
( a^pecaTOB ) He cymecTByeT . CootbstctbghhO/ He TpeOyeTCR 
BKJiioyaTb ajipec AYA2 b coBOKynHOCTt napaMeTpoB, CB*i3aHHbix c 
npHMMTMBOM AYA_3AnP0C__flAHHHX , nosTOMy axtpec AYA2 OTOpacbiBa- 
eTC^, K3K noKa3aHo Ha yepTe^ce. 

AHcJiorMMHO, YAAC_nCM-ajianTep 230 OToOpaacaeT npMMi^TWB 
AYA_YKA3ATEJIb_flAHHBIX Ha YAAC_nCPl_AflAnTEP_YKA3ATEJlb_nEPECLIJl- 
KM. OjxuaKO, napaMeTp, CBH3aHHbiM c npMMMTMBOM AYA_3AnP0C_flAH- 
HLIX BKjuo^aeT b ceO^ tojibko cooOmeHne cMrHajiM3auMPi , nomiesfca- 
mee nepecbuiice . IIocKOJibKy rrpoTCfcoji CHrHajiw3auMM AYA2 oxcwaaeT 
npHMHTMBa ejih BKJiioyeHMfl b KaMecTBO napaMeTpoB COOOmeHMH CMr- 
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HanM3aunM vi a^peca AYA2, to yAAC_nCI^-ajianTep 230 ^oOaBji^eT 
a,apec AYA2, kslk noKa3aHO Ha $Kr. 3. Ajipec AYA2 coxpaH^EOT b 
nepeMeHHOM coctoshm* yflAJlEHHLM_KOHEU 320 nocjie ycTaHOBneHMR 
coejwmeHwn b cootbgtctbmm c hocmts ji©m YAAC_nCM. 

nptiMMTMBbi 3AnycK, octahob, okoitoahme k yctahobjiehwe ya- 
AC_nCPI-aflanTep 230 OToGpa^aea?, KaK noKa3aHo Ha MepTesce. 3a- 

MG TJ4M, ^TO npVL 3TOM He TpeGyeTCH HKK3.KOM XtOnOJIHMTGJlb HOH O0~ 

paOoTKM, m noTOMy c stmmm npnMMTMBaMM He CBH3aH0 HMKaKMx na- 
paMeTpoB. Otmsthm TaioKe, yro yAAC_nCM-a^canTep 230 HHKorxia He 
Bbi3HBaeT YAAC_nCI / I_AJlAIlTEP_yKA3ATEJIb__ITAy3bI / YAAC_n CM_AflAEI T E P__ 
yKA3ATEJIb_B030BH0BJIEHMH hjim YAAC_n C M_A,IlAn T E P_Y KA3 AT EJ1 b_C T A- 
TYCA, nocKOJibKy ycityra HOCMTeji^? YAAC_I1CM He oOecne^MBaeT hm- 

Ka KMX (JjyHKUMM, OTHOCRmMXCR K 3TMM FIpPIMHTMBaM . 

Ha $mt . 4 6onee nojapoOHO M3oOpa^eH PnC-a^anTep 225 co- 

BMeCTHO C pa3JB4MHbMH BXO,IXfl[II|MMM 14 MCXOXIHIUMMM npMMMTMBaMM, 

CBH3aHHbiMM c MHTep$encoM 410 BbicoKoro ypoBHH Me^cny PKH 120 VI 
Pnc-a^anTepOM 225, w BxcjocKinwe w ncxojn;HmKe npwMHTMBbi, CBH3an- 
Hbie c MHTep$ewcoM 420 hm3koto ypoBHH Me^c^y Pnc-a,n;anTepOM 225 
w HocMTejieM cMrHaJiK3auMH PI1C3 . B uejiOM, PIIC-a^anTep 225 ocy- 
mecTBjr^eT nepeaApecauHio; pacmwpeHMe cooOmeHMH, ecuH TpeGyei- 
cr, juir BCTaBKM m y^ajieHM^ mstok MapujpyTH3auKM PIIC3; VI oto- 
Opa^ceHwe npwMMTHBOB . 

B OTJI^iy^e OT YAACMICI/l, PIIC3 HBJT^eTC^I HOCMTeJieM, KOTOpblM 

npeflOCTaBJi^eT ycjiyry TpaHcnopTMpOBKM naKeTOB . CooTBeTCTBeH- 
ho, naKeTbi cooOmeHiw MapuipyTW3HpyioT ot oCteKTa-OTnpaBHTejui k 
oxtHOMy K3 mhotmx bo3mo5khmx oC^eKTOB-nojiy^aTejiei/i Ha OCHOBSHMM 
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aflpecHOM MH^opMauMM, coflep^aiuencfl b naKeTe cooOihshum . EIosto- 
My PTIC3 He TpeOyeT ycTaHOBJieHK^ coeppiHeHWK. CjreflOBaTejibHO, 
PFIC3 He npMMeH hgt npwMMTMBbi 3AIiyCK m OCTAHOB. OflHaKO, sto He 
mmgst 3HayeHM^ fljifl npoTOKOJia CMrHajTH3auMH AYA2 , KOTopbiK npo- 
^oji^aeT Bbi3HBaTb npMMMTMBbi 3ATIP0C_3AnyCKA vl 3AnP0C_0CTAH0BA 
m npoBOJT3KaeT oacuflaTb npMMMTMBbr y KA3AT EJ1 b__3 AIiyCKA m YKA3A- 
TEJIbjDCTAHOBA b Ka^ecTBe OTBeTa. ^ToObi Mcnojib30BaTb npoTOKOii 
CMPHajTM3au>iw AYA2 m rapaHTupoBaTb , ^to npoTOKOJi cvLTnasivi3au,vivi 
AYA2 jieMCTBMTejibHO He 3Sbmcmt ot HocnTeji^, Pnc-aAanTep 225, 
nojiyuMB npMMHTMB 3AnP0C_3AnyCKA mjim 3AnP0C_0CTAH0BA yepes 

CBOW MHTep^eMC 410 BblCOKOrO ypOBH^ BOSBpamaeT COOTBeTCTBeHHO 

npMMMTMB YKA3 AT E JI b_3ATiy C KA vinw YKA3 AT E Jl b_0 C T AH 0 B A He OToGpa- 
^an ^aKTM^ecKM hmkskopo npMMMTMBa Ha ero MHTep$ewc vijivl ot 
ero MHTep J>etica 420 hm3kcto ypOB hr . 

PnC3 npe,D;cTaBj]ReT coOoi^ ycjiyry TpaHcnopTKipOB km na:<eTOB , 
KaK yKa3aHO Bbime, KOTopa^ oriMpaeTc^ Ha HH^opMaqmo, Kacajomyio- 
cr nyHKTa ot npa bkw vl nyHKTa Ha3HayeHMH, yToObi mo^cko Ohjio 

npaBHJTb HO MapUIpyTH3MpOBaTb COOOmeHMJ^ K COOT BeTCTByOIIKM y3JiaM 

AVA2 vi ot hmx . B cooTBeTCTBMM c npe^no^TMTejib hhm BapnaHTOM 
ocymecTBJieHMA HacTonmero H3oOpeTeHKH, ks.'kjxu.vi y3eji PEIC b cera 
CC7 nojmepacMBaeT cbovl coOcTBeHHbiM ynwKajibHbiM koa nyHKTa ot- 
npaBKM (KEtO) 4 30, npn^eM KI10 4 30 Mcnojib3yeTC^ ajth vmeHTttfyvL- 
KauMM y3Jia Pnc, M3 KOToporo OTnpaBji^eTCi? cooOmeHwe cnrHajiM- 
3auHM . KpOMe toto, Ka^cjibiM PnC-a^snTep 225 noOTepECHBaeT TaO- 
siviuy 4 40 nepeaapecamra . TaCJinua 4 40 nepea^pecau^ npeaocTaB- 
jr^eT cnncoK Bcex a,apecoB AVA2, CB£i3aHHbix c Ka^cflbiM coce^HMM 
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y3JiOM AYA2 b OBepjie^HOM C6TM AYA2, coBMecTHO c koeom nyHKTa 
Ha3HayeHM^ (KFtH) , CBR3aHHbiM c y3JiOM PI1C, cooTBeTCTByiomMM Ka- 
TKROMy M3 coce^HMx y3JiOB AYA2 . PnC-a^anTep 225 Mcnojib3yeT 3Ty 
MH$opMauHEo jxjir oOpaCoTKM nptiMKTPiBOB nepecbmKPi coo5iueHMM K 

npMMMTMBOB ynpaBJieHMH nOTOKOM XcaHHblX, KSK OnMCaHO HM/KS . 

Korjia PnC-axianTep 225 nojiy^aeT npwMMTtiB 

PnC_AI[AnTEP_3AnP0C_nEPECHJlKM ot PKH 120 ^epes cbom MHTep^ewc 
410 BbicoKoro ypoBKfl, oh aHajiK3^pyeT aApecHbift napaMeTp ajir 
MneKTw$MKauMM a;apeca AYA2 cocenHero nepeKjimaTejia AYA2 r na 
KOTopbin HaOTe?KMT nepecjiaTb KCxoAHiuee cooOmeHKe . HocKOJibicy 
PEIC3 onnpaeTCfl Ha KI1H, a He na a^pec AYA2 , to PnC-aaariTep 
225 ncnojib3yeT TaCjrouy nepeaApecaupnn ajth H^eHTM^PiKaixMH KITH, 
cooTBeTCTBytomero anpecy AYA2 b napaMeTpe . 3aTeM PIlC-aAanTep 



CM 

O 



o 

GO 

o 

22 5 3aMeHPieT a^pec AYA2 b napaMeTpe cooTBeTCTByouHM KITH, *jto ^ 

CM 

noKa3aHO na $nr. 4 . KpoMe topo, PIIC-aaanTep 225 npwcoe,i];tf h^igt 

CM 

cbok KnO, KaK noKa3aHO Ha . 4 , ecjin stopo TpeGyeT ycjiyra ^vi 



HOCMTeJTH CMrHaJ1^3aUMM PIIC3 . ^TO KaCaeTCR BXOA^mMX npMMMTW30B 

C Y KA3AT EJT b_n E P E CHJI KM , to, KaK noKa3aHO Ha ^epTe>Ke, Kno w KITH q£ 

yjnajTHiOTCH M3 napaMeTpa. 

^ npoTOKOJT, wcnojTb3yeMbiM ycjiyroft HOC^Teji^ PIIC3, TpeOyeT 

K> 

HajiM^M^ AByx AonojTHMTejTbHbix koaob jijih. npeACTaBJieHMfl b :<a^e- 

Ol 

° CTBe napaMeTpoB npHMMTMBa 3AnPOC_nEPECbIJlKH. 3th jiBa AonojiHH- 

00 

TenbHbix KOfla npepcTaBj-^iOT coOom koa BuOopa Kanana CwrHajiH3a- 
umm (BKC) 14 koa OKTeTa WH$opMamw CHrHajiM3au^M (CMC) . OirauieM 

O 

noApoOHee Ha3Ha^eHMe stmx AByx AonojiHMTejibHbix koaob . 

Hoc^Tejib cc^rHajiKsauHM PrtC3 noAAep?KtfBaeT Oojiee oahopo 



Kanajia cbr3m Meacay coce^HMMM y3JiaMM CMrHajiM3aunM b cgth . 
OSbmHO Tpa$MK coo&uxeKMK paBHOMepHO pacnpeflejiReTCH no He- 
CKOJibKMM KaHajiaM. 3to £aeT B03M0?KH0CTb noBbicnTb nponycKHyio 
cnocoCHOCTb nepecbiJTK^ ccoGineHPiH, w caejiaTb ycnyry Oojiee yc- 
tommmbom 3a c^eT flonojiHWTejib Hbix MapuipyroB Tpa$wKa cooOuxbhviPi f 
Korjaa oxcmh wsivl HecKOJibKO KanajTOB He paOoTaeT . npaBi/uibHoe ko- 
flMpoBaHwe KOfla BKC noMoraeT paBHOMepno pacnpeaenRTb Tpa^MK 
cooSmeHMM no ,n;ocTynHbiM KaHajraM Ha ypoBHe PEIC3 . O^HaKO MHor^a 
TpeOyeTCjq, qTOdbi cooCmeHMjq nocTyna™ b nyHKT Ha3HayeHM^ b 
onpe^ejieHHow nocJienoBaTejibHOc™. C otok uejibfo, cooOmeHMjq 
HafljreMT TpaHcnopTMpoBaTb Meamy y3JiaMn cwvHajivi3auyivi no oaho- 
My m TOMy we MapuipyTy. IlyTeM ycTaHOBKw Eco^a BKC Ha orho vl to 
>Ke 3Ha^eHMe jsjir Ka^caoro K3 pnaa cooOmeHMM koxi BKC no3BOnaeT 
rapanTKpoBaTb , qTO ycjiyra HOCMTejin PIIC3 TpaHcnoprapyeT cooO- 
qeHM^ no oxtHOMy m TOMy we MapuipyTy b onpe^ejieHHOM nop^nKe . 
KaK noKa3aHo na $wr. 4, Pnc-axtanTep 225 npvi c o 6 jxvi h r e t BKC k 
napaMeTpy, cBR3aHHOMy c mcxoahiommm npuMMTMsaMM 3A- 
nPOC_nEPECbIJIKM m yflaji^eT mx w3 napaMeTpa, CB^3aHHoro co bxo- 
RnwwM. npMMKTMBaMM YKMATEJIb JlEPECHJIKft . 

KOfl OViC HCnOJIb3yeTCJ=[ fiJTH MfleHTM^MKau^IM KOHKpG THOPO 

nojib30BaTeji^ PHC3 . B jjaHHOM cjiy^ae, Hanpi/rMep, kojx 01AC M^eH- 
TM$Mu>ipyeT npoTOKOJi CMrHajiM3auMM AYA2 KaK nojib30BaTeji^ PI1C3 . 
CorjracHO $Mr. 4, PFIC-a,n;anTep 225 BCTaBjineT koa CMC b Ka^ecT- 
Be napaMeTpa b Kaambift mcxox^iixhm npuMMTPiB 3AnP0C_nEPECHJlKPl m 
yAaji^eT napaMeTp M3 Kaamoro Bxo^mero npwMMTUBa YKA3A- 
TEJIb_nEPECLIJTKt1. 
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EIOMMMO OOpaOOTKM IIpMMM TMB03 3ATiyCKA, 0CTAH0BA M TIEPE- 

CHJTKM PnC-aAanTep 225 flOJixeH TaK^e oCpaOaTbmaTb onpextejreHHbie 

BxoxijqryMe npwMMTMBij ynpaBjieHm* noTOKOM flaHHHx. Ohm BKjiioyaioT b 

ce6n npMMMTMBH P n C 3 _y KA3 AT E JI b_n AY3LI , PnC3_yKA3ATEJIb_B030E- 

HOBJIEHMfl 14 P n C 3 _y KA3AT E JI b_C T ATY C A . riOJiy^HB ot ycjiyrw HOCMTe- 

jifl PIIC3 npMMMTMB ynpaBJie™*} noTOKOM .aaHHbix KaKoro-JiHSo M3 

3 tmx Tpex TvinoB, PnC-a,n;anTep 22 5 CHauajia onpefleji^eT, yKa3an 

jto b TaGjiMue 440 nepea^pecauuM KIIH-napaMeTp npwMHTKBa . Ecjth 

KEIH yKa3an b TaSjiMue 440 nepeacpecauHH, to oto cbmhstg jil ct- 

ByeT o tom, mto cooOmeHMe OTnpaBjreHO ot coce^Hero nepeKjiio^a- CM 

O 

Teji^ AYA2 . Toraa PIIC-aEanTep 225 MxieHTM^MuwpyeT cooTBeTCT- 

ByEDiuMM a,n;pec AYA2 b TaOjiwue 4 4 0 nepeaxtpecaura m BCTaBjt^eT © 

GO 

ero b npMMHTHB b Ka^ecTBe napaMeTpa, ^to TpeGyeTcn npoTOKO- 

O 

jiom AYA2. B csiy^ae npMMMTMBa P n C 3 _y KA3AT E JI b_CT ATy C A r b Kaye- W 

CM 

CTBe napaMeTpa BCTaBJifiioT TaioKe ko£ npnywHbi, npejiocTaBJiAeMbiw 

CM 

ycjiyroM hocmtbjih cnrHajiw3aun>i PEIC3 . Ecjiki see KIIH He vKa3aH b C^ 



TadJiHue 440 nepea^pecauHn, to Pnc-ajaariTep 22 5 OTCpacbiBaeT 
C cooOqeHMe , kbk nojiyyeHHoe He ot cocexiHero nepeKJuoyaTejiR AYA2 0£ 

vi He ncno;ib3yeMoe npOTOKOJTOM c^rHajTMsau;™ AYA2. 

Xoth npeAno^TMTejibHbiM BapHaHT ocymecTBJienj/in HacToninero 
H3oCpeTeHM^ oriMcaH npMMeHHTejibHo k ycjiyraM Hoc^Teji^ cvivnajivi- 
3auMK YAPC_nCM m PI1C3, oyeBMflHO, ^to B03M0^Hbi vi Apyrne BapM- 
aHTu ocymecTBJieHMH, BKJiioyaoai*e b ceOn axuariTepbi, OTHoc^ec^ 
k xtpyrMM ycjiyraM cvivnajiyisauyivi . flpyrwe B03M03CHbie ycjiyra hocm- 
Tejin cHvuasivisawvi BKjiioyaiOT b ce6^ ycjiyrw HocwTeji* corjracHO 
npoTOKOJiaM C6tm PlHTepHeT IP, TCP/IP (npoTOKOJi ynpaBjreHHA 



nepeAaue^/MHTepHeT-npoTOKOJi) w yAAC_MCM (ypoBeHb PAI1- 
axcanTauMn; CMrHajiH3auMM - MesKcexeBOM pthtsp^shc ) . 

HacTomnee M3oOpeTeHMe onucaHo co ccujiKaMM Ha npeflno^™- 
TejibHbiM BapwaHo: ocymecTBJieHUPi . Oj&Haico, cneu;najTOCTaM b ^hhom 
oGjracTM TexHMKM oyeBMflHO, ^ito oho mo^t ObiTb peaJiM30BaH0 3 

KOHKpeTHHX $OpMaX, OTJIH^HblX OT BblffleOnHCaHHbrx, Ce3 I/T3M6HGHH>I 

cyuiHOCTM M3oOpeTeHMH . npejinoyTHTejTbHbm BapwaHT ocymecTBJieHUjq 

^BJi^eTc^ MjijiiocTpaTMBHHM, vl He flojiaceH paccMaTpraaTb KaK or- 

paHM^MBaiomMw M3oSpeTeHne . OCteM M3o6peTeHM^ onpefleji^eTCH He 

BbiiLrenpMBexieHHbiM onMcaHneM, a $opMyjroM KaoGpeTeHwa, KOTopan <\J 

O 

oxBaTbiBaeT Bee Bapwanrai m sKBMBaJieHTbi, Bxoflflinwe b oG^eM M3o- 

GpeTeKMR . q 
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H306peTeHMf1 OTHOCETCa K o6nacTM 

paAMOTexHMKM, b nacTHOCTM k cnocooy M 

yCTpOMCTBy HaCTOTHO-BpeMeHHOM 
CMHXpOHH3ai4MM CHCTeMbl CB33M. 

B cucTeiviax CBA3M, b tom ^Mcne c 
noflBM>KHbiMM o6"beKTaMM, KaHaribi 

pacnpocTpaHeHMfl CMmana Me>KAy npi/ieMHi/iKOM 
m nepeflaTHMKOM flaHHbix flBnafOTCfl 

MHOrOJiyHSBblMI/l M HeCTai^l/lOHapHblMM. 

ScjDCpeKTMBHOCTb CMCTeM CBfl3M BO MHOrOM 

onpeAermeTCfl cnocoo"HOCTbK) anropMTMOB 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai4l/IH 

o6ecneHMTb b MHoronyneBbix HecTau,MOHapHbix 
KaHanax HeooxoAMMyfo TOHHOCTb 014GHKM 
BpeMeHHoro nono>KeHMfl cumana m nacTOTHoro 
paccornacoBaHnq Me>KAy nacTOTOM BXOAHoro 
curHana m nacTOTOM onophioro reHepaiopa. 
fln?i HananbHOM HacTOTHO-BpeMeHHOM 

CMHXpOHM3aU,MM 00"bMHO MCnOHb3yK)T 

cnei4naribHbiM CMman - npeaMoyny, KOTopbiM 
npeALuecTByeT MHqbopMau^oHHOMy coo6u\eu\A\o. 
npeaMoyna m MHct)opMau,MOHHoe cooGLi^eHne 
MoryT npeflCTaBJiflTb coGom cm man c koaobum 
pacLunpeHneM cneKTpa (CDM - Code - Division 
Multiplex) mjim OFDM (Orthogonal Frequency 
Division Multiplexing) cuman. 

£\nn cf)opMnpoBaHM^ CMmana c koaobwm 
pacujupeHneM cneKTpa Mcnonb3yK)T 
nceBflocnyHaMHbie nocneAOBaTenbHOCTM (ncn). 
CDM CMman coctomt M3 nocneAOBaTenbHOCTM 

KOAOBblX CMMBOflOB AHMHOM HeCKOflbKO 4MnOB. 

HMn ncn - 3TO ATiMTeribHOCTb oflHoro 
aneivieHTapHoro BpeMeHHoro HHTepBana ncn. 

OFDM curHan npeACTaBnaeT coGom 
nocneAOBaTeribHOCTb OFDM cmmbojiob. 
Ka>KAbiM TaKOM CMMBon coctomt M3 abvx ^acTeM - 
npecf)MKca m MHoronacTOTHoro 

MHCf)OpMai4MOHHOrO CM M BOJia. MHOrOHaCTOTHbIM 
MHCjDOpMaL^MOHHblM CMMBOJ1 npeflCTaBflfieT C060M 

cyiviiwiy MOAyriMpoBaHHbix rapMOHMK. noA 
npe4)MKC0M noHMMatoT HeKOTopyw 

nocneAOBaTeribHOCTb OTcneTOB CMmana, 
KOTopaa HenocpeflCTBeHHO npeflwecTByeT 

Ka>KAOMy MHOrOMaCTOTHOMy MHCjDOpMaL^MOHHOMy 

CMMBony m npeflCTaBnaeT coo"om nacTb 3Toro 
CMMBona. KaK npaBMno, AnMTenbHOCTb 
npec|DMKca MeHbwe AJwejibHOCTM 

MHcf)opMai4MOHHoro cm m Bona. HanM^Me 
npecj^MKca npM o6pa6oTKe CMmana no3BonaeT 
yivieHbLLiMTb MnM nonHOCTbw ycTpaHMTb 
Me>KCMMBonbHyfo MHTepcf)epeHi4Mfo (IEEE Std 
802.11a - 1999, ripoKMcfl>K., l_(Mcf)pOBa?i CBfi3b. 
riepeBOA c aHmMMCKoro. M.: PaflMO m CBfl3b, 
2000, c.593.). 

H3BeCTeH CnOCOG HaCTOTHOM M BpeMeHHOM 

CMHXp0HM3ai4MM, onMcaHHbiM b pao~OTe 
Tufvesson F., Faulkne M., Hoeher P., Edfors 
O., OFDM Time and Frequency Synchronization 
by Spread Spectrum Pilot Technique // 8th 
IEEE Communication Theory Mini Conference in 
conjunction to ICC'99, june 1999, p 1 15-1 19 
B flaHHOM CTaTbe npeAno>KeH cnocoo~ nacTOTHOM 

M BpeMeHHOM CMHXpOHM3aU,MM Ana OFDM 

CMCTeM, KOTopbiM 6a3npyeTCfl Ha ncnonb30BaHMH 
HenpepbiBHOM koaobom nocneAOBaTenbHOCTM. 
KoAOBas nocneAOBaTenbHOCTb AO^aBnaeTca k 
OFDM MHcfopMai^MOHHOMy CMmany MnM 
Mcnonb3yeTca OTAenbHO KaKCMman npeaMoynbi. 
3tot cnocoo" BpeMeHHOM m nacTOTHOM 
CMHxpoHH3au,MM 3aKJiK)HaeTC^ b cneAytoineivi. 

Bxoahom cm man oo"pao"aTbiBaK)T b 
HecKoribKMX cjDMnbTpax, cornacoBaHHbix c 

pa3nMHHblMM HaCTSMM M3BeCTHOM KOAOBOM 

nocneAOBaTenbHOCTM. BbixoAHbie CMmanbi 
cornacoBaHHbix cfwnbTpoB Mcnonb3yfOT Ana 
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cjoopiviMpoBaHMfi KOMnneKCHOM peujafoii^eM 
cjDyHKU l MM. Kax<Aoe cnaraeivioe peLuajou^eM 
cjsyHKLiMM npeACTaBnfieT coGom cyMMy no 
napHbix npoM3BefleHMM otkhmkob 

cornacoBaHHbix cj^wnbTpoB Ha cooTBeTCTByfOLUMe 
mm coceAHMe KOMnneKCHO-conp^eHHbie 

OTKni/iKM cornacoBaHHbix CjDI/inbTpOB. 

Ou,eHKy BpeMeHHOM 3aAep>KKM (nono>KeHM5i) 
BXOAHoro CMmana onpeAenatoT no nono>KeHMK) 
MaKCMMyMa KBaApaTa MOAyna pemajoLneM 
cj3yHKU,MM. Oi4eHKy nacTOTHoro CABMra Me»<Ay 
Hecyu^eM ^acTOTOM BXOAHoro CMTHana m 
nacTOTOM onopHoro CMmana onpeAenatoT no 
3HaneHMfo apryMeHTa peLuajomeM cj3yHKU,MM b 

TOHKe, COOTBeTCTByHDLHeM OU,eHKe BpeMeHHOM 

3aAep>KKM. 

OnMcaHHbiM cnoco6 npeAnonaraeT 
OAHOSTanHyw npoi^eAypy HacTOTHO-BpeMeHHOM 
CMHxpoHM3ai_|MM. BcneACTBMe 3Toro npM 
SonbUJMX BenM^MHax B03MO>KHoro nacTOTHoro 
CABMra Me>KAy Hecyu^eM nacTOTOM BXOAHoro 
CMmana m nacTOTOM onopHoro CMTHana npM 
peanM3au,MM cnoco6a Heo6xoflMMO 

Mcnonb30BaTb cfjMnbTpbi, cornacoBaHHbie c 
Sonee kopotkmmm ^acT^MM M3BecTHOM koaobom 
nocneAOBaTenbHOCTM. 3to npMBOAMT k 

yxyALueHMK) TOHHOCTM OU,eHKM BpeMeHHOM 
33Aep>KKM M HaCTOTHOM paCCTpOMKM M SBnfieTCfl 

rnaBHbiM HeAOCTaTKOM AaHHoro cnocoSa 

CHHXpOHM3aU,MM. 

M3BecTeH cnoco6 HacTOTHO-BpeMeHHOM 
CMHxpoHM3ai4MM, onMcaHHbiM b CTaTbe Schmidi 
T.M., Cox D.C., Robust Frequency and Timing 
Synchronization for OFDM // IEEE Tran. on 
corn, v.45, Na12, Dec.1997, p.1613-1621. 

B ynoM^HyTOM CTaTbe npeAno>KeH cnoco6 
CMHxpoHM3ai_|MM napaMeTpoB CMTHana b OFDM 
(Orthogonal Frequency Division Multiplexing) 
CMCTeM ax, KOTopbiM ocHOBaH Ha npMeMe 
npeaMSynbi, cocTO^Li^eM M3 Asyx OFDM 
CMMBonoB. B npou,ecce CMHXpoHM3ai4MM Ha 
nepBOM STane no nepBOMy CMMBony 
onpeAen^wT BpeMeHHoe nono>KeHMe CMmana, a 
TaioKe ocyLAecTBn^JOT rpyGyfo ou,eHi<y nacTHoro 
paccornacoBaHMa c TOHHOCTbto ao n -tc-T, 
n=1,2..., T - AnMTenbHOCTb OFDM cm m Bona. 
OKOHHaTenbHyto ou,eHi<y nacTOTHoro CABMra 
Me>Kfly Hecyu^eM nacTOTOM BXOAHoro CMmana m 
nacTOTOM onopHoro CMTHana ocyLAecTBn^fOT Ha 
btopom STane c Mcnonb30BaHMeM BToporo 
OFDM CMMBona. 

llepBbiM OFDM CMMBon coctomt M3 flByx 

MAeHTMHHblX HaCTeM, OTnMHaHDLAMXCfl npM 

npMeMe qba30BbiM cabmtom. CHanana 
cj^opMMpyjoT KOMnneKCHyio peujarcLAyK) cjDyHKU.MK) 
nepBoro 3Tana KaK npoM3BeAeHM£ Bbi6opoK 
nepBOM nacTM cm m Bona Ha cooTBeTCTBytoiuMe 
KOMnneKCHO conp^eHHbie BblGopKM BTOpOM 
nacTM cm m Bona. Ou,eHKy BpeMeHHOM 3aAep>KKM 
BXOAHoro CMmana onpeAen?iK)T no nono>KeHMK) 
MaKCMMyMa KBaApaTa MOAyna pemajoLneM 
cf)yHKUMM nepBoro STana. TpyOyjo ou,eHi<y 
nacTOTHoro CABMra Me>KAy Hecyu^eM BXOAHoro 
CMmana m nacTOTOM onopHoro CMTHana 
BbNMGrmioT no 3HaHeHnra apryMeHTa peujatomeCi 
cf)yHKUMM nepBoro 3Tana b toh Ke , 

COOTBeTCTByfOLL^eM oi^eHKe BpeMeHHOM 

33Aep>KKM. 

Rnn onpeAeneHMfl OKOH^aTenbHOM ou,eHKM 
nacTOTHoro paccomacoBaHM?! 4)opMMpyK)T 
peujafoii^yK) cf)yHKL|MK) BToporo STana ah^ 
BceB03MO>KHbiM 3HaHeHMM n, Mcnonb3y?i o6a 
OFDM CMMBona. OueHKy napaMeTpa n 
onpeflen^fOT no nono>KeHMK) MaKCMMyMa 
peujajoineM cjDyHKi4Hn BToporo 3Tana. 
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HeflOdaTKaM onucaHHoro cnoco6a fmnaeTca 
HeBbicoKafi TOHHOdb ou,eHKM BpeMeHHoro 
nonoweHWH CMmana BcneACTBwe flocTaTOMHO 
LUMpoKOM nnocKOM BepLUMHbi pewaioLneM 
a>yHKU,ww nepBoro STana, LunpnHa KOTopow 
paBHa flnnTeribHOCTM npecfwKca OFDM 
CMMBona. Kpoivie Toro, HeflocTaTKOM jmnfleTcs 
HenoriHoe ncnonb30BaHne pecypca npeaMoynbi, 
a HMeHHO OTK33 ot ncnofib30BaHHfi BToporo 
OFDM CMMBona npn oi^eHKe BpeMeHHoro 
norio>KeHMfi cHmana. nepe^iMcneHHbie 

HeAOCTaTKM npMBOfl^T K HM3KOH 

nOMeXOyCTOMHMBOCTM HaCTOTHO-BpeMeHHOM 
CMHXpOHH3ai4MM CUCTeMbl CBE3H. 

HanGonee o\nn3KHM k 3aflBnaeMOMy 
penieHMfo flBnaeTca cnoco6 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai4MH CMCTeMbl 

CBA3I/1 i/i anropnTM era peann3au,MW, 
npuBeAeHHbie b KHure Nee R. Prasad R., OFDM 
for Wireless Multimedia Communication, 
London: "Artech House", 2000, chapter 4. 
Synchronization. 4.6. Synchronization using 
Special Training Symbols, dp. 86-88; chapter 
10. Applications of OFDM. 10.5.4 Training, 
CTp. 246-247. 

3tot cnoco6 HacTOTHO-BpeMeHHOM 

CMHXpOHM3ai4MM CUCTeMbl CBE3M 3aKniOHaeTCa B 

cneflywLAeM: 

Ha nepeAaioLneM CTopoHe cjoopMnpyjoT 
u,ncppoBOM BMAeocurHan, cqctoslhhm M3 AByx 
nacTeCi: nepBaa nacTb npeACTaBnaeT coSom 10 

KOpOTKMX MHOrOHaCTOTHblX CMMBOJIOB, BTOpafl 

nacTb npeACTaBrmeT cooofi 2 AnMHHbix 
MHOrOHaCTOTHblX CM m Bona n npecjDMKC, 

COCTOflLAMM 1/13 ^acTi/i AnwHHoro CMMBOJia; 

CjDMJlbTpyfOT CCf)OpMMpOBaHHblM L|MCf)pOBOM 

BMAeocurHari, BbinonHflioT era 
u,ncj3poaHanoroBoe npeo6pa3QBaHne, 
ocyLnecTBfifiK)T nepeHoc ci/imana Ha Hecymyio 
nacTOTy, ycuriMBafOT n nepeAaioT era no KaHany 

CBA3M; 

Ha npweMHOH CTopoHe bxoahom cwman 
cjDMfibTpyraT, ycMiiMBaraT, nepeHocfiT Ha 
BMAeonacTOTy, ocyu4ecTBfi5ifOT ero 
aHanoro-u,nc|DpoBoe npeoo~pa30BaHne n 

Aei^MMaL^MK), CjDOpMMpyfl BXOAHOM U,MC|DpOBOM 

KOMnrieKCHbiM cuman Ha BUfleonacTOTe; 

HaCTOTHO-BpeMeHHyK) CI/IHXpOHM3ai4MK) 

ocyLnecTBfifltoT b Asa 3Tana: Ha nepBOM 3Tane 
onpeAeriflJOT npeABapi/iTenbHyio ou,eHKy 
nacTOTHoro CABwra Me»<Ay Hecym,eti nacTOTOM 
BXOAHoro CMmana v\ nacTOTQW onopHoro 
cumana, Ana Hero ocymecTBrififOT 
cornacoBaHHyio c oahmm kopotkmm 

MHOrOHaCTOTHblM CMMBOflOM CjDMJ1bTpai4MfO 
ccfcopMfipoBaHHoro BXOAHOrO l4MC|DpOBOra 
KOMnneKCHoro ci/imana, cfopMnpya 
KOMnneKCHbie otkjimkm nepBoro 3Tana; 
BbHwcrmioT KBaApaTbi MOAynew KOMnneKCHbix 
otkjihkob nepBoro 3Tana, cfcopMHpya pewaioLnyio 
cjDyHKi^Mfo nepBoro STana; onpeAenaioT 
BpeMeHHbie nonoweHUfl noKanbHbix 
MaKCMMyMOB peiuawLAeM qbyHKL^n nepBoro 
3Tana, npeBbiLiiafou^nx 3aAaHHbiM nopor nepBoro 
3Tana H1; 3anoMMHaioT KOMnneKCHbie otktimkm 
nepBoro 3Tana, cooTBeTCTByfOLi^ne noKaribHbiM 
MaKCMMyiwaM peLuafomePi cjoy hkl^m n nepBoro 
GTana; cjoopMMpyioT npeABapmenbHyio ou,eHKy 
nacTOTHoro cflBMra no ycpeAHeHHOM pa3HOCTM 
cpas KOMnneKCHbix OTKnuKOB nepBoro 3Tana, 

COOTBeTCTByKDLAMX nOKanbHbIM M3KCMMyMaM 

peujafOLAeM qbyHKi^nn nepBoro 3Tana; Ha btopom 
3Tane ocymecTBnfiHDT ou,eHi<y BpeMeHHoro 
nonoweHMa npeaM6ynbi n OKOH^aTenbHyfo 
ou,eHKy nacTOTHoro CABura Me>KAy HecyLi^eM 
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BXOAHoro curHana n nacTOTOM onopHoro 
cfimana, Ana nero KoppeKTnpyK)T a>a3y 
BXOAHoro u,noppoBora KOMnneKCHoro curHana Ha 
MHTepBane pa^oTbi BToporo 3Tana c yneTOM 
npeABapnTenbHOM ou,eHKM nacTOTHoro CABura 
Me>KAy Hecyu^eM ^acTOTOM BXOAHoro cumana i/i 
nacTOTOM onopHoro cumana; ocyLnecTBnfiioT 
cornacoBaHHyfo c oahum AnnHHbiM 
MHoronacTOTHbiM cuMBonoM a>nnbTpai4Mio 
CKoppeKTMpoBaHHoro BXOAHoro u,nc|DpoBoro 
KOMnneKCHoro cumana, a>opMMpy?i 
KOMnneKCHbie OTicnuKM BToporo STana; 
BbNucnfiKDT KBaApaTbi MOAyneM KOMnneKCHbix 
otkjimkob BToporo STana, QbopMnpyq pewaioLnyio 
cpyHKi^Mfo BToporo 3Tana; cpaBHMBaioT 3HaHeHMfi 
peiiiaioineM c|Dy HK141/11/1 BToporo 3Tana c 3aflaHHbiM 
noporoM BToporo 3Tana H2, npM HenpeBbiLueHi/in 
nopora nonarawT npeaM6yny Heo6Hapy>KeHHOM; 
npn npeBbiLueHMM nopora BToporo 3Tana H2 
nonaraioT npeaM6yny oo"Hapy>KeHHOw, TorAa 
onpeAen^fOT ou,eHKy BpeMeHHoro nonoweHi/ia 
npeaM^ynbi no BpeMeHHOMy nono>KeHMio 
nepBoro npeBbinieHMa nopora BToporo 3Tana H2; 
onpeAenflKrr BpeMeHHbie nono>KeHMfi 
noKanbHbix MaKCMMyMOB peujafoii^eM qbyHKi^Mi/i 
BToporo 3Tana, npeBbiwaioLni/ix 3aAaHHbiM nopor 
BToporo 3Tana H2; onpeAenaioT 
AononHMTenbHyK) ou,eHi<y nacTOTHoro CABfira no 
pa3HOCTM cjDa3 Asyx KOMnneKCHbix otioimkob 
BToporo 3Tana, cooTBeTCTByioL^MX noKanbHbiM 
MaKCMMyiwaM pemaioLneM cjDyHKi^nn BToporo 
3Tana; onpeAensraT OKOHHaTenbHyra ou,eHi<y 
nacTOTHoro CABura Me>KAy Hecyu^eM nacTOTOM 
BXOAHoro curHana n nacTOTOM onopHoro 
cumana KaK cyMMy npeABapmenbHOM m 
AonoriHUTenbHoCi oi^eHKM nacTOTHoro CABura. 

Ou,eHKy BpeMeHHoro nono^eHi/ifi 
npeaiw6ynbi, a MMeHHO Havana npeaMoynu 
onpeAenawT paBHOM pa3HOCTM BpeMeHHoro 
nono>KeHMfl nepBoro npeBbimeHna nopora 
BToporo STana H2 m cyMMbi An^TenbHOCTePi 
nepBOM nacTM npeaMGynbi m npecjDHKca. 

flononHMTenbHyio ou,eHi<y nacTOTHoro CABura 
onpeAen^fOT, HanpuMep, KaK OTHOLiieHne 

pa3HOCTM Cpa3 CMe>KHblX KOMnneKCHbix OTIOIMKOB 

BToporo 3Tana k AnnTenbHOCTM AnnHHoro 
mho roH acTOT ho ro cum Bona. 

3aMeTMM, HTO B ynOMflHyTOM MCTOHHMKe 

MHcj3opMau,MM CTpyKTypHas cxeMa ycipoMCTBa 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai4MM CUCTeMbl 

CB33M He npuBeAeHa. OAHaKO m onucaHna 
anropnTMa mo>kho npeACTaBMTb ycTpoMCTBO, 
KOTopoe peann3yeT cnoco^-npoTOTun. 
YcTpoMCTBO-npoTOTMn Ha nepeAaioLi^eM CTopoHe 
BbinonHeHO Ha cpnr.1, ycTpowcTBO-npoTOTun Ha 
npi/ieMHOM CTopoHe BbinonHeHO Ha cjDnr.2. 

YcTpoMCTBO-npoTOTun Ha nepeAaioLi^eM 
CTopoHe (c|DMr.1) coAep>KMT TaKTOBbiM reHepaTop 
1, AewynbTunneKcop 2, nepBbiw c^eTHMK 3, 

CpOpMUpyiOLAUM HMCnO KOpOTKMX 

MHOrOHaCTOTHblX CMMBOnOB, BTOpOM CHeTHMK 4, 
CjDOpMUpyiOLAMM KOpOTKMM M H OrOH 3CT0TH bl M 

ci/iMBon, nepBoe nocTO^HHoe 3anoMMHaioLAee 

yCTpOMCTBO 5, TpeTMM CHeTHMK 6, CjDOpMMpyfOLI^MM 

AnnHHbm MHoronacTOTHbiM CMMBon, HeTBepTbiM 

CHeTHMK 7, CjDOpMMpyiOLAMM Mucno AnMHHblX 
mho roH acTOT h bix CMMBonoB, BTopoe nOCTOflHHOe 
3anoMMHaiou4ee ycTpowcTBO 8, cyMMaTop 9, 
otiok cjDopMnpoBaHMfl A^HHbix 10, nepeAafOLA^M 
TpaKT 1 1 , npM 3tom bxoa TaKTOBoro reHepaTopa 
1 fiBnaeTCfi bxoaom ycTpoMCTBa, BbixoA 
TaKTOBoro reHepaTopa 1 coeAMHeH c nepBbiM 
bxoaom A^MynbTMnneKCOpa 2, BTOpOM bxoa 
KOToporo coeAMHeH c BbixoAOM nepBoro 
cneTHMKa 3, nepBbiM bnxoa A^MynbTunneKcopa 
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2 coeflMHeH co bxoaom BToporo cneTHMKa 4, 
Bbixofl KOTOporo coeflMHeH co BxoflaMM nepBoro 
CMeTHMKa 3 v\ nepBoro nocTOAHHoro 
3anoMMHafOLi^ero ycTpoMCTBa 5, bnxoa nepBoro 
nocTOfiHHoro 3anoMMHaK>mero ycTpoMCTBa 5 
coeflMHeH c nepBbiM bxoaom cyMMaTopa 9, 
btopom BbixoA AeMyjibTMnrieKcopa 2 coeAMHeH 
co bxoaom TpeTbero cner-iMKa 6, BbixoA 
KOToporo coeAHHeH co BXOAaMM BToporo 
nocTO^HHoro 3anoMMHafOLi^ero ycTpowcTBa 8 u 
neTBepToro cneTHMKa 7, bnxoa KOToporo 
coeAMHeH c TpeTbMM bxoaom 
AeMyribTMnrieKcopa 2 v\ bxoaom onoKa 
cjDOpMnpoBaHnq AaHHbix 10, BbixoA KOToporo 
coeAHHeH c TpeTbMM bxoaom cyMMaTopa 9, 
BTopoM bxoa KOToporo coeAMHeH C BblXOAOM 
BToporo nocTOflHHoro 3anoMMHajou4ero 
ycTpoMCTBa 8, BbixoA cyMMaTopa 9 coeAMHeH co 
bxoaom nepeAatoLi^ero TpaKTa 1 1 , BbixoA 

KOTOporo flBnfleTCE BblXOAOM yCTpOMCTBa. 

YCTpoClCTBO-npOTOTMn Ha npneMHOM CTOpOHe 

(cf)Mr.2) coAep>KMT npneMHbiM TpaKT 12, nepBbiM 
13 m btopom 14 cornacoBaHHbie cfcunbTpbi, 
ocymecTBrifiJOL^Me Ha nepBOM 3Tane 
cornacoBaHHyfo c oahmm kopotkmm 

MHOrOHaCTOTHbIM CMMBOflOM 4)MJ1bTpai4MfO 

ccpopMnpoBaHHoro BXOAHOrO i_|MqbpoBoro 
KOMrmeKCHoro CMmana m cjDopMMpyfOLi^Me 
KOMnneKCHbie otkjimkm nepBoro 3Tana, nepBbiM 
15 n btopom 16 nepeMHO>KMTenM, nepBbiM 
cyMMaTop 17, KOMnneKCHbiw nepeMHO>KMTenb 18, 
OTIOK cjDopMnpoBaHMfi rapMOHMKM 19, OTIOK 
pacneTa nacTOTHoro CABura 20, nepBbiM otiok 
cpaBHeHMfl c noporoM 21, otiok ynpaBneHna 22, 
TaKTOBbM reHepaTop 23, TpeTi/ifi 24 v\ HeTBepTbM 
25 cornacoBaHHbie qbwnbTpbi, ocyLi^ecTBnajoL^ne 
Ha btopom 3Tane cornacoBaHHyio c oahmm 

ATlMHHblM MHOrOHaCTOTHbIM CMMBOJIOM 

CjDMJlbTpai^MK) CKOppeKTMpOBaHHOrO BXOAHOrO 

u,ncf)poBoro KOMnneKCHoro cumana m 
a>opMMpytoLi^Me KOMnneKCHbie otkhmkm BToporo 
3Tana, TpeTMM 26 n HeTBepTbiM 27 
nepeMHOKMTenn, btopom cyMMaTop 28, btopom 
6tiok cpaBHeHna c noporoM 29, 6jiok pacneTa 
AononHMTenbHoro nacTOTHoro CABura 30 m 
TpeTMM cyMMaTop 31 , npn stom bxoa npneMHoro 
TpaKTa 12 flBiifleTCfi bxoaom ycTpoMCTBa, 
nepBbiM BbixoA npMeMHoro TpaKTa 12 coeAMHeH 
co bxoaom nepBoro cornacoBaHHoro qtwnbTpa 
13 m nepBbiM bxoaom KOMnneKCHoro 
nepeMHO>KMTena 18, BTopoM BbixoA npneMHoro 
TpaKTa 12 coeAMHeH co bxoaom BToporo 
cornacoBaHHoro cjDnribTpa 14 v\ btopum bxoaom 
KOMnneKCHoro nepeMHO>KMTen?i 18, BbixoA 
nepBoro cornacoBaHHoro cfwnbTpa 13 coeAMHeH 
c nepBbiM n BTopbiM BXOAaMM nepBoro 
nepeMHOKMTena 15 w BTopbiM bxoaom 6\noKa 
pacneTa nacTOTHoro CABMra 20, BbixoA BToporo 
cornacoBaHHoro cfrwnbTpa 14 coeAMHeH c 
nepBbiM n BTopbiM BXOAaMM BToporo 
nepeMHOKWTena 16 m TpeTbMM bxoaom 6noKa 
pacneTa nacTOTHoro CABura 20, BbixoAbi 
nepBoro 15 m BToporo 16 nepeMHO>KMTeneM 

COeAHHeHbl C00TB6TCTB6HH0 C nepBbiM M 

BTopbiM BxoflaMi/i nepBoro cyMMaTopa 17, BbixoA 
KOToporo coeAMHeH c nepBbiM bxoaom nepBoro 
onoKa cpaBHeHMfl c noporoM 21, btopom bxoa 
KOToporo o6"beAHHeH c HeTBepTbiM bxoaom 
onoKa pacneTa nacTOTHoro CABura 20 v\ 
coeAMHeH c nepBbiM BbixoAOM SnoKa 
ynpaBneHMS 22, bnxoa nepBoro onoKa 
cpaBHeHMfi c noporoM 21 coeAMHeH c nepBbiM 
bxoaom onoKa pacneTa nacTOTHoro CABura 20 v\ 
co BTopbiM bxoaom 6noKa ynpaBneHMfl 22, 
n^TbiM BbixoA KOToporo coeAHHeH c n^TbiM 
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bxoaom 6\noKa pac^eTa ^acTOTHoro CABura 20, 
BbixoA 6noKa pacneTa nacTOTHoro CABMra 20 
coeAMHeH c nepBbiM bxoaom onoKa 

CpOpMUpOBaHMS rapMOHMKM 19 n nepBbiM 

bxoaom TpeTbero cyMMaTopa 31, btopom bxoa 
6noKa CjDOpMMpOBaHMfl rapMOHMKM 1 9 
ofybeAfiHeH c TpeTbMM bxoaom onoKa 
ynpaBneHMfl 22 m coeAMHeH c BbixoAOM 
TaKTOBoro reHepaTopa 23, nepBbiM m btopom 
BbixoAbi 6noKa cjDopMnpoBaHMfl rapMOHMKM 18 

COeAMHeH bl COOTBeTCTBeHHO C TpeTbMM M 

HeTBepTbiM BXOAaMM KOMnneKCHoro 

nepeMHO>KMTenfl 18, nepBbiM m btopom BbixoAbi 

KOTOporo COeAMHeHbl COOTBeTCTBeHHO CO 

BXOAaMM TpeTbero 24 m neTBepToro 25 
cornacoBaHHbix cjDMnbTpoB, BbixoA TpeTbero 
cornacoBaHHoro cjDMnbTpa 24 coeAMHeH c 
nepBbiM m BTopbiM BXOAaMM TpeTbero 
nepeMHO>KMTena 26 m nepBbiM bxoaom SnoKa 
pacneTa AononHMTenbHoro MacTOTHoro CABMra 
30, BbixoA neTBepToro cornacoBaHHoro cjDMnbTpa 
25 coeAMHeH c nepBbiM m BTopbiM BXOAaMM 
neTBepToro nepeMHO>KMTenfl 27 m BTopbiM 
bxoaom onoKa pacneTa AononHMTenbHoro 
nacTOTHoro CABMra 30, BbixoAbi TpeTbero 26 m 
neTBepToro 27 nepeMHO>KMTeneM coeAMHeHbi 

COOTBeTCTBeHHO C nepBbiM M BTOpbIM BXOAaMM 

BToporo cyMMaTopa 28, BbixoA KOToporo 
coeAMHeH c nepBbiM bxoaom BToporo 6\noKa 
cpaBHeHMfl c noporoM 29, btopom bxoa KOToporo 
coeAMHeH co BTopbiM BbixoAOM 6noKa 
ynpaBneHMfi 22 m n?iTbiM bxoaom GnoKa pacneTa 
AononHMTenbHoro nacTOTHoro CABMra 30, BbixoA 
BToporo GnoKa cpaBHeHM^ c noporoM 29 
coeAMHeH c TpeTbMM bxoaom onoKa pac^eTa 
AononHMTenbHoro nacTOTHoro CABMra 30 m 
nepBbiM bxoaom GnoKa ynpaBneHMfl 22, TpeTMM 
BbixoA KOToporo coeAMHeH C HeTBepTbiM bxoaom 
onoKa pacneTa AononHMTenbHoro nacTOTHoro 
cflBi/ira 30, HeTBepTbiM Bbixofl 6noKa ynpaBneHUfi 
flBnaeTCfl nepBbiM BbixoAOM ycTpoMCTBa, bhxoa 
6noKa pac^eTa AononHMTenbHoro nacTOTHoro 
CABMra 30 coeAMHeH co BTopbiM bxoaom 
TpeTbero cyMMaTopa 31, bnxoa TpeTbero 
cyMMaTopa 31 flBnaeTCfl BTopbiM bnxoaom 
ycTpoMCTBa. 

YCTpOMCTBO MaCTOTHO-BpeMeHHOM 
CMHXpOHM3ai_|MM CMCTeMbl CBA3M (Ha 

nepeAaioLAeM CTOpOHe, cf)Mr.1) paSoTaeT 
cneAy^LAMM oGpa30M. 

TaKTOBbiM reHepaTop 1 , A^MynbTMnneKcop 2, 

nepBbiM C^eTHMK 3, C|DOpMMpyfOLAMM HMcno 
KOpOTKMX MHOrOHaCTOTHblX CMMBOnOB, BTOpOM 
CHeTHMK 4, C|DOpMMpyK)LHMM KOpOTKMM 
MHOrOHaCTOTHblM CMMBOn, TpeTMM C^eTHMK 6, 
CjDOpMMpytOLAMM AD^HHblM M H OrOH 3CT0TH bl M 
CMMBOn, HeTBepTbiM CHeTHMK 7, qbopMMpyjoLi^MM 
HMCnO AnMHHblX MHOrOHaCTOTHblX CMMBOnOB, 

nepBoe nocTO^HHoe 3anoMMHajoinee ycTpoMCTBO 

5, B KOTOpOM 3anMCaH KOpOTKMM 

MHoronacTOTHbiM CMMBon, BTopoe nOCTO^HHOe 
3anoMMHaioLAee ycTpoMCTBO 8, b kotopom 
3anMcaH An^HHbiM MHoronacTOTHbiM CMMBon, m 
cyMMaTop 9 onMcaHHoro ycTpoMCTBa nepeAaHM 
Mcnonb3ytoT Ana 4)opMMpoBaHMfl i4M4)poBoro 
BMAeocMmana npeaMoynu, a 6noK 
cfjopMMpoBaHMfi A^HHbix 10 Mcnonb3yioT ati^ 

QbopMMpOBaHM^ MHQbOpMai4MOHHOrO CMTHana 

CMCTeMbl CBA3M. BpeMeHHas CTpyKTypa CMmana 
npeaM6ynbi onpefleneHa 3apaHee. 

CqbopMMpoBaHHbiM CMman npeaM^ynbi m 
CMman A^HHbix nocTynaioT nepe3 nepeAafOL^MM 
TpaKT 11 b KaHan cba3m. 

npM abopMMpoBaHMM m nepeAane CMTHana 
npeaM^ynbi m MHC^opMai^MOHHoro CMmana 



o 

CM 

m 
co 

CM 



7J 



ho 
ho 
o> 
cn 

ro 

CD 

O 



CHMTblBaHMfl 

MHoronacTOTHoro 

nocTynajoLi^MM c 
Ha bxoa nepBoro 



ocymecTBrifiJOT BpeMeHHoe pa3fleneHne. 
HHcjDopMai4MOHHbiM CMman HaHMHaeT nociynaTb 
b nepeAatoLi^MM TpaKT no CMmany OKOHHaHMfl 
npoi-^eflypbi cpopMMpoBaHna CMmana 
npeaMoynw. 

npoi^eflypy cjDopMMpoBaHMfl CMmana 
npeaiyioynbi BbinonHflioT cneAyfOLAMM o6pa30M. 
TaKTOBbiM reHepaTop 1 no KQMaHAe ynpaBneHMfl 
Hanana mjim noBTopa nepeAaHM CMmana 
npeaMoynbi, nocTynajou^ero Ha ero bxoa, 
cftopMwpyeT TaKTOBbie MMnynbCbi. C BbixoAa 
TaKTOBoro reHepaTopa 1 TaKTOBbie MMnynbCbi 
nocTynaraT Ha nepBbiM bxoa ASMynbTMnneKcopa 
2, Ha btopom ynpaBfiaeMbiM bxoa KOTOporo c 
BbixoAa nepBoro CHer-inKa 3 nociynaeT CMman 
KOMMyTai^MM. Ha TpeTMM ynpaBn^eMbiM bxoa 
AeiviyribTMnrieKcopa 2 m Ha ynpaBnaeMbiM bxoa 

OTIOKa CjXlpMMpQBaHMfl ASLHHblX 10 c BbixoAa 

neTBepToro cneTHMKa 7 nociynaeT CMman 
KOMMyTai4HM OKOHHaHMfi npeaiviSynbi. 

HcxoAHoe cocTO^Hne cumanoB KOMMyTai^nn 
ycTaHaBfiMBatoT TaKMM o6pa30M, hto 
nepBOHanaribHO TaKTOBbie MMnyribCbi c nepBoro 
BbixoAa AeMyribTMnrieKcopa 2 nociynafOT Ha 
bxoa BToporo cneTHMKa 4. 3tot chgthmk 
nporpaMMMpyjoT TaKMM o6pa30M, hto Ha ero 
BbixoAax cf)opMnpyeTC^ CMman, 
cooTBeTCTByfOLi^MM aApecaM TeKym^x 

GJIGMeHTOB KOpOTKOrO MHOTOHaCTOTHOrO 

CMMBona, a cm man Ha CTapiueM pa3pnae, 
paBHbiM, HanpuMep, nornnecKOM eAMHMi^e, 
MHAMi4MpyeT OKOHHaHne 
oh e peAHO ro ko pot ko ro 
cuMBona. 

no CMmanaM aApecoB, 
BbixoAa BToporo cneTHMKa 4 
nocTOAHHoro 3anoMMHafOLAero ycTpoMCTBa 5, 
BbinoriH^fOT UMKfiM'-iecKoe cMMTbiBaHne TeKymux 

3JieMeHTOB KOpOTKOrO CMMBOJia, KOTOpbie 

nodynafOT c BbixoAa nepBoro nocTO^HHoro 
3anoMMHaioLAero ycTpoMCTBa 5 Ha nepBbiM bxoa 
cyMMaTopa 9 n Ranee c ero BbixoAa nocTynatoT 
Ha bxoa nepeAatoLi^ero TpaKTa 1 1 . no CMmany 
OKOH^aHna c^nTbiBaHMfl onepeAHoro KopoTKoro 
MHoronacTOTHoro CMMBona, KOTopbiM nocTynaeT 
Ha bxoa nepBoro cneTHMKa 3 c BbixoAa BToporo 
cneTHMKa 4, HaKannnBafOT HMcno 14MKJ10B 
CMMTbiBaHMfi m cfopMMpyfOT Ha BbixoA© nepBoro 
cneTHMKa 3 CMman ynpaBneHna, paBHbiM, 
HanpMMep, norMHecKOM eAMHML^e, ecnn hmcjio 

U,MKJ10B paBHO 3aAaHHOMy HMCny N = 10 KOpOTKMX 

MHoronacTOTHbix cmmbojiob b CMmane 
npeaMoynbi. 

I~lpn stom b TeneHHe BpeivieHHoro nm~epBana 
cjDopMnpoBaHnq 3aAaHHoro HMcna kopotkmx 
MHoronacTOTHbix cmmbojiob c BbixoAa BToporo 
nocTOfiHHoro 3anoMMHaK)Li^ero ycTpoMCTBa 8 Ha 
btopom bxoa cyMMaTopa 9 n c onoKa 
qbopMnpoBaHnq ashhnx 10 Ha TpeTMM bxoa 
cyMMaTopa 9 CHMTbiBatoT cumanbi, paBHbie 
Hynfo. 

l~lo ccjoopMHpoBaHHOMy cumany ynpaBneHna, 
KOTopbiM nocTynaeT c BbixoAa nepBoro cneTHMKa 
3 Ha BTopoR bxoa AeMynbTMnneKcopa 2, 
ocymecTBriflJOT KOMMyTai4MJO AeMY-nbTMnneKcopa 
2, n TaKTOBbie MMnyribCbi HannHajoT nocTynaTb 
ToribKO co BToporo BbixoAa Aewy-nbTMnneKcopa 
2 Ha bxoa TpeTbero cneTHUKa 6. 

TpeTMM cneTHMK 6 nporpaMMMpyfOT TaKMM 
o6pa30M, hto Ha ero BbixoAax cfiopMnpyjoT 
CMman, cooTBeTCTBytoinMM aApecaM TeKymMX 
sneivieHTOB An^HHoro MHoronacTOTHoro 
CMMBona, a CMman Ha CTapiueM pa3p?iAe, 
paBHbiM, HanpuMep, nornnecKOM eAUHMi^e, 

MHAML^MpyeT OKOHHaHMe CHMTblBaHMa 
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onepeAHoro AnnHHoro cuMBona. Mcxoaho 

TpeTMM CHeTHMK 6 yCTaHaBJIMBafOT TaKMM 

o6pa30M, HToGbi bnxoahom cm man 
cooTBeTCTBOBan Hanany npecjDMKca. 

no cm man a m aApecoB, nocTynajomuM c 
BbixoAa TpeTbero c-ieTHMKa 6 Ha bxoa BToporo 
nocTOAHHoro 3anoMMHafoii^ero ycTpoMCTBa 8, 
BbinonHflfOT i4MKnnHecKoe CHMTbiBaHMe TeKyu^nx 
sneivieHTOB AnMHHoro MHoronacTOTHoro 
ci/iMBona, KOTopbie nocTynatoT Ha BTOpoCi bxoa 
cyMMaTopa 9. no cm many OKOH^aHMfl 
CHMTbiBaHM^i onepeAHoro AHMHHoro CMMBona, 
KOTopbiM nocTynaeT Ha bxoa neTBepToro 
cneTHMKa 7 c BbixoAa TpeTbero cneTHMKa 6, 
HaKannnBaioT nucno u,MKnoB CHMTbiBaHMfl m 
qbopMMpyjoT Ha BbixoAe neTBepToro cneTHMKa 7 
cwrnan ynpaBneHM?i, paBHbiM, HanpMMep, 
norMHecKOM eAMHMi^e, ecnn HMcno u,MKnoB paBHO 
TpeM - npecpMKcy m AByM AnMHHbiM 
MHoronacTOTHbiM CMMBonaM b curHane 
npeaiviSynbi. 

ripn 3tom b TeneHMe BpeivieHHoro MHTepBana 
qbopMMpoBaHna 3aAaHHoro HMcna AnMHHbix 
MHoronacTOTHbix CMMBonoB, nocTynatoLUMX c 
BbixoAa nepBoro nocTO^HHoro 3anoMMHafOLAero 
ycTpoMCTBa 5 Ha nepBbiM bxoa cyMMaTopa 9 m c 
BbixoAa 6noKa cjDopMnpoBaHMfi A^HHbix 10 Ha 
TpeTMM bxoa cyMMaTopa 9, CHMTbiBafOT cMmanbi, 
paBHbie Hynio. 

riO CMTHany OKOHHaHMfl CjDOpMMpOBaHMa 

3aAaHHoro HMcna AnMHHbix MHoronacTOTHbix 
ci/iMBonoB, KOTopbiM nocTynaeT b BbixoAa 
neTBepToro cneT^MKa 7 Ha TpeTMM bxoa 
AeiviynbTMnneKcopa 2 m Ha ynpaBn^eMbiM bxoa 
SnoKa cjDopMMpoBaHMfi A^HHbix 10, 
ocyLAecTBn^JOT KOMMyTai^Mfo TaKMM o6pa30M, 
hto c BbixoAa nepBoro nocTO^HHoro 
3anoMMHafOLAero ycTpoMCTBa 5 Ha nepBbiM bxoa 
cyMMaTopa 9nc BbixoAa BToporo nocTO?iHHoro 
3anoMMHafOLAero ycTpotfcTBa 8 Ha BTopoM bxoa 
cyMMaTopa 9, CHMTbiBatoT CMmanbi, paBHbie 
Hynio, a c BbixoAa SnoKa qbopMi/ipoBaHMa 
AaHHbix 10 Ha TpeTMM bxoa cyMMaTopa 9 

CHMTblBaiOT MHCjDOpMai4MOHHblM CMTHan. 

C BblXOAa CyMMaTOpa 9 CCjDOpMMpOBaHHblM 

i^McfpoBOM BMAeocMman nocTynaeT b 
nepeAaioLAMM TpaKT 11. B nepeAatoLi^eivi TpaKTe 

1 1 CMman npeaiuoynbi m MHC^opMai^MOHHbiM 
CMman npeo6pa3yK)T, BbinonHaa CTaHflapTHyto 
nocneAOBaTenbHOCTb onepai^MM (c^MnbTpaLiMfo, 
i^MqbpoaHanoroBoe npeo6pa30BaHne, 
MOflyjifli^MK), nepeHoc Ha HecyLAyio nacTOTy, 
ycMneHMe m t.a.). h ocymecTBriflNDT nepeAany 
nonyneHHoro CMmana (coo^LAeHMfl) b KaHan 

CB33M. 

YCTpOMCTBO HaCTOTHO-BpeMeHHOM 
CMHXpOHM3ai_|MM CMCTeMbl CB^3M (Ha npMeMHOM 

CTOpoHe, cf)Mr.2) pa6oTaeT cneAyK)ii^MM 
o6pa30M. 

Ha npMeMHOM CTopoHe b npMeMHOM TpaKTe 

12 bxoahom CMTHan npeABapMTenbHO 
cpMnbTpyioT, ycMnMBatoT, nepeHoc^T Ha 
bm AeonacTOTy , ocyLi^ecTBnfifOT ero 
aHanoro-i4Mc)DpoBoe npeo6pa30BaHne, 
Aei4MMai4Mio m t.a. B pe3ynbTaTe nero 

CjDOpMMpyJOT BXOAHOM U,MCf)pOBOM KOMnneKCHbIM 

CMman Ha BMAeonacTOTe. flna 

HaCTOTHO-BpeiWieHHOM CMHXpOHM3ai4MM, KOTOpafl 

coctomt M3 AByx 3TanoB, Mcnonb3yK)T cMTHan 
npeaMSynbi. ripi/i stom Ha nepBOM 3Tane 
onpeAen^ioT npeABapMTenbHyio oi4eHKy 
nacTOTHoro CABMra Me>KAy Hecyu^eM nacTOTOM 
BXOAHoro CMTHana m nacTOTOM onopHoro 
CMmana. Ha btopom 3Tane ocy mecT Bn^ iot 
oi^eHKy BpeMeHHoro nono>KeHMa npeaM^ynbi m 
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OKOH^aTeribHyfo oi^eHKy nacTOTHoro cflBura 
Me>Kfly Hecyu^eM nacTOTOM BXOAHoro CMmana v\ 
nacTOTOM onophioro curHana. 

Ha nepBOM 3Tane CMHcf)a3Haa m 
KBaflpaTypHafi cocTaBn^JOLHne BxoflHoro 
i4Mcf)poBoro KOMnneKCHoro curHana c nepBoro v\ 
BToporo BbixoflOB npMeMHoro TpaKTa 12 
nocTynafOT cooTBeTCTBeHHO Ha Bxoflbi nepBoro 
13 v\ BToporo 14 COITiaCOBaHHblX CftHTlbTpOB m Ha 
nepBbiM n BTopoPi Bxoflbi KOMnneKCHoro 
nepeMHOKMTenfl 18. 

B nepBOM 13 m btopom 14 corriacoBaHHbix 
cjDMfibTpax Ha nepBOM 3Tane ocyL^ecTBfifiraT 
cornacoBaHHyfo c oahmm kopotkmm 

MHOrOHaCTOTHbIM CMMBOflOM CpMJlbTpaL^MK) 
COOTBeTCTBeHHO CMHCjDa3HOM M KB3ApaTypH0M 

KOMnoHSHT BxoflHoro i4Mc|DpoBoro KOMnneKCHoro 

CMTHafia M Cf)OpMMpyH3T 0TKJ1MKM CMHC|3a3H0M 
M KBaApaTypHOM CQCTaBnfllOLUMX BXOflHOrO 

UncjDpoBoro KOMnneKCHoro curHana, KOTopbie 
nocTynafOT cooTBeTCTBeHHO Ha nepBbie m 
BTopbie Bxoflbi nepBoro 1 5 m BToporo 1 6 
nepeMHO>KMTeneti m Ha btopom m TpeTMM Bxoflbi 
6rioKa pacneia nacTOTHoro cflBura 20. B nepBOM 
15 m btopom 16 nepeMHOKMTen^x BbNMcnaioT 

KBaflpaTbl OTKHMKOB flnfl CMHC|3a3HOM M 

KBaflpaTypHOM cocTaBnaioLUMX BxoflHoro 
i4Mc|DpoBoro KOMnneKCHoro cumana nepBoro 
STana, KOTopbie nocTynafOT Ha nepBbiM m btopom 
Bxoflbi nepBoro cyMMaTopa 17. B nepBOM 
cyMMaTope 17 nyTeM cyMMnpoBaHM^ 

COOTBeTCTByKDIUMX KBaflpaTOB OTIOIMKOB 

CMHCf)a3HOM M KBaflpaTypHOM COCTaBJ1f1K)L^MX 

BxoflHoro i^Mc^poBoro KOMnneKCHoro cumana 
BbNwcnflioT KBaflpaTbi MOflynew KOMnneKCHbix 
OTKJinKOB nepBoro 3Tana, cfcopMnpyE peLuaramyto 
cjsyHKL^K) nepBoro 3Tana. Otkximkm nepBoro 
3Tana nocTynafOT c Bbixo^a nepBoro cyMMaTopa 
17 Ha nepBbiM bxoa nepBoro onoKa cpaBHeHM?i c 
noporoM 21 . 

B nepBOM 6noKe cpaBHeH^m c noporoM 21 
nocneflOBaienbHO cpaBHMBafOT pe3ynbTaTbi 
cyMMnpoBaHi/ifi c BbixoAa nepBoro cyMMaTopa 
17 c noporoM nepBoro 3Tana H1. Pe3ynbTaTbi 
cpaBHeHMfl c Bbixofla nepBoro 6noKa cpaBHeHMfl 
c noporoM 21 nocTynaioT Ha nepBbiM bxoa SnoKa 
pacneTa nacTOTHoro CABura 20 m Ha btopom 
bxoa 6noKa ynpaBneHMfl 22. 

Ha btopom bxoa nepBoro 6noKa cpaBHeHMfl c 
noporoM 21 v\ Ha neTBepTbifi bxoa 6~noKa 
pacneTa nacTOTHoro CABura 20 c nepBoro 
Bbixofla bnoKa ynpaBneHMfl 22 nociynaeT 
cm man ynpaBneHMfl, cooTBeTCTByfomuM 

0K0HH3HMK3 BpeMeHHOM oonac™ npeBbiweHMfl 
3HaHeHM^MM pewaioLneM c^yHKi^MM nepBoro 
3Tana nopora H1. no 3TOMy CMmany b nepBOM 
SnoKe cpaBHeHnq c noporoM 21 ocy mecT Bn^i jot 
ycTaHOBKy nepBOHananbHoro (mcxoahoto) 
3Ha^eHM^ nopora nepBoro 3Tana n b 6"noKe 
pacneTa nacTOTHoro CABura 20 3anoMMHaioT 
CMHc|Da3Hbie m KBaflpaTypHbie cocTaBn^fOLL^ne 
KOMnneKCHbix otkjimkob nepBoro 3Tana, 
cooTBeTCTBywLAne noKanbHOMy MaKCMMyMy 
peniafOLAeM o^yHKi^MM nepBoro STana 
(nocTynnBLUi/ie Ha btopom v\ TpeTHM BXOAbi GnoKa 
20 c nepBoro 13 n BToporo 14 cornacoBaHHbix 

CjDMnbTpOB). 

B 6noKe pac^eTa nacTOTHoro CABura 20 no 
CMTHany npeBbimeHMfl nopora nepBoro 3Tana m 
no ynpaBn^fOLi^eMy curHany OKOH^aHM^ 
BpeMeHHOM oonacTM npeBbinieHM?! 3HaneHM?iMM 
peujafOLAeM cfyHKi^MM nepBoro 3Tana nopora H1 
onpeAen?iK)T BpeMeHHbie nono^eHMfi, 
cooTBeTCTByfOLAne noKanbHbiM MaKCMMyMaM 
peiuafOLneM 4)yHKi4nn nepBoro 3Tana. 
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no curHany OKOH^aHwa npneMa nepBOM 
nacTM npeaM6ynbi, KOTopbiM nociynaeT c n^Toro 
BbixoAa 6noKa ynpaBneHM^ 22 Ha nflTbiM bxoa 
6noKa pacneia nacTOTHoro CABura 20, b GnoKe 
20 no CMHc|Da3HbiM m KBaApaTypHbiM 
cocTaBHAJOLHHM KOMnneKCHbix OTKnuKOB nepBoro 
3Tana, cooTBeTCTBytoinnM noKanbHbiM 
MaKCMMyMaM peujaHDLi^eM cj3yHKi4nn nepBoro 
3Tana, onpeAenatoT npeABapnTenbHyK) oi^eHKy 
nacTOTHoro CABura. npeABapnTenbHyfo oi^eHKy 
nacTOTHoro CABi/ira cj^opMMpyjoT, HanpMMep, KaK 
OTHOLueHne ycpeAHeHHOM pa3HOCTM cf)a3 
KOMnneKCHbix otkjimkob nepBoro 3Tana, 
cooTBeTCTByfomux noKanbHbiM MaKCMMyMaM, k 
AnnTenbHOCTM KopoTKoro MHoronacTOTHoro 
cm m Bona. YcpeAHeHHyio pa3HOCTb cf)a3 
cjoopMnpyioT, HanpMMep, cneAyromuM o6pa30M. 
flna BpeMeHHbix no3Mi4MM noKanbHbix 
MaKCMMyMOB peujafOLAeM cpyHKi^MM nepBoro 
STana cj^opMnpyioT cyMMy npon3BeA6HMM nap 
TeKyu^nx KOMnneKCHbix otioimkob m npeAbiAyi^MX 
KOMnneKCHO-conpfweHHbix OTicn^KOB. 3HaneHMe 
apryMeHTa nonyneHHoro KOMnneKCHoro Hucna 

paBHO yCpeAHeHHOM pa3HOCTM cf)a3. npM 3T0M 

OTHOLueHne ycpeAHeHHOM pa3HOCTi/i cf)a3 k 
AnnTenbHOCTM KopoTKoro MHoronacTOTHoro 
cm m Bona paBHO npeABapMTenbHOM oi^eHKe 
nacTOTHoro cflBMra. 

Oi4eHKa npeABapnTenbHoro nacTOTHoro 
CABMra nocTynaeT c Bbixofla SnoKa pacneTa 
nacTOTHoro cflBMra 20 Ha nepBbiM bxoa 6noKa 
CjDOpMMpOBaHMfl TapMOHMKM 19 n Ha nepBbiM 
bxoa TpeTbero cyMMaTopa 31 m cooTBeTCTByeT 
3HaHeHMfo "rpy^oM" oi^eHKM nacTOTHOM 
paccTpoMKM. Ha btopom bxoa 6noKa 

CpOpMMpOBaHM^ rapMOHMKM 19 M Ha TpeTMM bxoa 

6noKa ynpaBneHMfi 22 c BbixoAa TaKTOBoro 
reHepaTopa 23 nociynaeT CMman TaKTOBOM 

HaCTOTbl. 

B 6noKe cf)opMMpoBaHi/m rapMOHMKM 19 no 
npeABapMTenbHOM oi^eHKe nacTOTHoro CABMra m 
ci/irHany c TaKTOBoro reHepaTopa 23 cjDopMMpyfOT 

KOMnneKCHblM MHO>KMTenb eflMHMHHOM 

aMnnMTyAbi, a>a3a KOToporo paBHa 
npoM3BeAeHMio npeABapMTenbHOM oi^eHKM 
nacTOTHoro CABMra Ha BpeMeHHoe nono>KeHMe 
TeKyLAMX OTcneTOB, hto cooTBeTCTByeT 
CTaHflapTHOMy 3KcnoHeHi4nanbHOMy 
npeACTaBneHMfo KOMnneKCHoro MHO>KMTena. C 
ApyroM cTopoHbi KOMnneKCHbiM MHo>KMTenb 

MO>KeT GblTb SKBMBaneHTHO CCpOpMMpOBaH B 
BMAe CMHC|Da3HOM M KB3ApaTypH0M KOMnOHeHTbl. 

B 3tom cnynae CMHcf)a3Ha3 nacTb KOMnneKCHoro 
MHO>KMTenfl paBHa KOCMHycy, a mhmm3?i nacTb - 
CMHycy apryMeHTa, KOTopbiM paBeH 
npoM3BeAeHMio npeABapMTenbHOM oi4eHKM 
nacTOTHoro CABMra Ha BpeMeHHoe nono>KeHMe 
TeKyLAMX OTcneTOB. flaHHoe npeACTaBneHMe 
KOMnneKCHoro MHO>KMTen^ nerKO peanM3yeTC^ b 
cpyHKL|MOHanbHOM npeo^pa30BaTene Ha 6a3e 
ycTpoMCTBa naMfiTM, b kotopom 3anMcaHbi 

3HaHeHMa COOTBeTCTByiOLUMX OTCHeTOB CpyHKL^MM 

ci/iHyca m KOCMHyca. 

CcjDopMHpoBaHHbie KBaflpaTypHbie 
cocTaBnaioLi^Me KOMnneKCHoro MHO>KMTenfi c 
nepBoro v\ BToporo BbixoAOB 6noKa 
cfiopMMpoBaHMfi rapMOHMKM 19 nocTynaioT 

COOTBeTCTBeHHO Ha TpeTMM M HeTBepTbIM BXOAbi 

KOMnneKCHoro nepeMHOWMTena 18. 

B KOMnneKCHOM nepeMHOKMTene 18 
KoppeKTMpyfOT qba3y BXOAHoro i4Mc|DpoBoro 
KOMnneKCHoro CMmana ati^ BToporo 3Tana 
CMHxpoHM3ai_|MM c yneTOM npeABapMTenbHOM 
oi4eHKM nacTOTHoro CABMra Me>KAy HecyL^eM 
nacTOTOM BxoflHoro CMmana m h3ctotom 
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onopHoro cwmana, nonyneHHOM Ha nepBOM 
3Tane. flna 3Toro b KOMnneKCHOM 
nepeMHO>KMTene 18 ocyLnecTBnflioT M3BecTHyjo 
onepai^MHD yMHO>KeHMfl otchgtob BXOAHoro 
UncjDpoBoro KOMnneKCHoro CMmana Ha 

KOMnfieKCHblM MHO>KMTenb. 

CnHcf)a3Hafi m KBaflpaTypHafi cocTaBnaioLAMe 
CKoppeKTupoBaHHoro BxoflHoro i4ncf)poBoro 
KOMnneKCHoro cumana c nepBoro m BTOporo 
BbixoflOB KOMnneKCHoro nepeMHO>KMTenfl 18 
nocTynarcT cooTBeTCTBeHHO Ha Bxoflbi TpeTbero 
24 h neTBepToro 25 cornacoBaHHbix cjDnnbTpoB. 

B TpeTbeM 24 v\ neTBepTOM 25 
cornacoBaHHbix tfwnbTpax Ana CMHcj3a3HOM n 

KBaflpaTypHOM COCTaBnflHDLAMX BXOflHOrO 

CKoppeKTupoBaHHoro i^McjDpoBoro KOMnneKCHoro 
CMTHana ocyu4ecTBn?iK)T c|DMnbTpai4MK), 
cornacoBaHHyK: c oahmm atimhhnm 

MHOrOHaCTOTHbIM CMMBOnOM, M CjDOpMMpytOT 

cooTBeTCTBeHHO cnH#a3Hbie n KBaApaTypHbie 
OTKni/iKM BToporo 3Tana. CcjDopMnpoBaHHbie 
CMHcf)a3Hbie m KBaApaTypHbie cocTaBnaioLAMe 
OTKnuKOB BToporo 3Tana c buxqaob TpeTbero 24 
m neTBepToro 25 cornacoBaHHbix cjDnnbTpoB 
nocTynafOT cooTBeTCTBeHHO Ha nepBbiM m 
btopom BXOAbi TpeTbero 26 (cnH4)a3Horo) v\ 
neTBepToro 27 (KBaApaTypHoro) 

nepeMHO>KMTeneM v\ Ha nepBbiM m btopom BXOAbi 
SnoKa pac^eTa AononHMTenbHoro nacTOTHoro 
cflBura 30. B TpeTbeM 26 n neTBepTOM 27 
nepeMHOKWTenax cfopMnpyfOT cooTBeTCTBeHHO 
KBaflpaTbl CMHCjDa3HOM m KBaApaTypHOM 
cocTaBnflfOLL^nx OTicnuKOB BToporo 3Tana, 
KOTopbie nocTynatoT Ha nepBbiM m btopom BXOAbi 
BToporo cyMMaTopa 28, rAe nyTeM mx 
CyMMMpOBaHMfl BbNMCnflHDT KBaApaTbi MOAynew 
KOMnneKCHbix otioimkob BToporo 3Tana, nony^a^ 
peujafOLAyfo cjDyHKi4MK) BToporo 3Tana. 
BbNMcneHHbie KBaflpaTbl MOflyneCi KOMnneKCHbix 
OTKni/iKOB BToporo 3Tana c BbixoAa BToporo 
cyMMaTopa 28 nocTynatoT Ha nepBbiM bxoa 
BToporo 6noKa cpaBHeHkia c noporoM 29. 

Bo btopom onoKe cpaBHeHMfi c noporoM 29 
cpaBHMBafOT 3HaneHM3 KBaApaTOB MOAynew 
KOMnneKCHbix otioimkob BToporo 3Tana c 
noporoM BToporo 3Tana H2. Pe3ynbTaT 
cpaBHeHMfi c BbixoAa BToporo onoKa cpaBHeHMfl 
c noporoM 29 nocTynaeT Ha nepBbiM bxoa onoKa 
ynpaBneHna 22 m Ha TpeTMM bxoa 6noKa 
pacneTa AononHMTenbHoro nacTOTHoro CABura 
30. 

npM HenpeBbiLueHMM nopora H2 nonaratoT 
npeaMcyny Heo6Hapy>KeHHOM v\ npoAon>KafOT 
npoi4eflypy HacTOTHO-BpeMeHHOM 

CMHXpOHH3ai4MM. 

npM npeBbiLiieHMM nopora H2 nonaratoT 
npeaMcyny o6Hapy>KeHHOM. npn stom no 
curHanaM npeBbiweHMfi nopora b GnoKe 
ynpaBneHMfi 22 onpeAenaioT oijeHKy 
BpeMeHHoro nono>KeHM?i npeaMO~ynbi, KaK 
BpeMeHHoe nono>KeHne nepBoro npeBbiweHMfl 
nopora BToporo 3Tana H2. nonyneHHafl OLjeHKa 
c neTBepToro BbixoAa onoKa ynpaBneHMfl 22 
nocTynaeT Ha nepBbiM Bbixofl ycTpoMCTBa. 

OKOH^aTenbHyio OLjeHKy BpeMeHHoro 
nono>KeHM^ npeaMoynu onpeAen^JOT paBHOM 
pa3HOCTi/i BpeMeHHoro nonoxeHMfl nepBoro 
npeBbiiueHM5i nopora BToporo 3Tana H2 m cyMMbi 
AnMTenbHOCTeM nepBOM nacTM npeaM^ynbi m 
npecjDMKca. 

Co BToporo BbixoAa 6noKa ynpaBneHMS 22 
Ha btopom bxoa BToporo 6noKa cpaBHeHM^ c 
noporoM 29 v\ Ha nfiTbiM bxoa onoKa pacneTa 
AononHMTenbHoro nacTOTHoro CABwra 30 
nocTynaeT cm man OKOHHaHna npneMa btopom 
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nacTM npeaMoynbi, paBHbifi, HanpuMep, 

norMHGCKOM eflMHML^e. 

B onoKe pacneTa AononHMTenbHoro 
nacTOTHoro CABura 30 no cumany npeBbiiueHMfl 
nopora \a no ynpaBn^ioLAeMy cm many OKOHHaHM^ 
BpeMeHHOM o6nacTM npeBbiLiieHMM SHa^eHM^MM 
peujafOL^eM cjoyHKL^MM nopora BToporo 3Tana, 
nocTynatoLi^MM Ha ero HeTBepTbiM bxoa c 
TpeTbero BbixoAa 6noKa ynpaBneHna 22 
onpeAenaioT BpeMeHHbie nonoKeHM^, 
cooTBeTCTByfoii^Me noKanbHbiM MaKCMMyMaM 
peujajoineM cjDyHKi4MM BToporo 3Tana. 

B onoKe pacneTa AononHMTenbHoro 
nacTOTHoro CABMra 30 no CMmany OKOHHaHM^ 
npneMa BTopofi nacTM npeaM6ynbi CMHc)Da3Hbie n 
KBaApaTypHbie cocTaBn^ioLAMe KOMnneKCHbix 

OTKJIMKOB BTOporO 3Tana, COOTBeTCTBytOIUMe 

noKanbHbiM MaKCMMyMaM peniaioLAeM c^yHKi^MM 
BToporo 3Tana, Mcnonb3yioT Ana onpeAeneHMfl 
AononHMTenbHoro nacTOTHoro cflBHra. 
Oi^eHKa BbinonH^eTCfl, HanpMMep, 

CneAyK)LL^MM 06pa30M. OopMMpyiOT pa3HOCTb 

c|3a3 AByx KOMnneKCHbix otkjimkob BToporo 
3Tana, cooTBeTCTByioLUMX noKanbHbiM 
MaKCMMyMaM, KaK npoM3BeAeHMe KOMnneKCHO 
conpaxeHHoro oTKnMKa Ha nocneAyKJu^MM 
KOMnneKCHbiM otkhmk. B pe3ynbTaTe apryMeHT 
nonyneHHoro KOMnneKCHoro HMcna 

cooTBeTCTByeT oueHKe AononHMTenbHoro 
cpa30Boro CABMra. flononHMTenbHyio oi^eHKy 
nacTOTHoro CABMra onpeAenaioT, HanpMMep, KaK 
OTHOiueHMe oi^eHKM AononHMTenbHoro 4>a30Boro 
CABMra k An^Te-nbHOCTM AnnHHoro 
MHoronacTOTHoro CMMBona. flononHMTenbHaa 
oi4eHKa nacTOTHoro CABMra c BbixoAa 6noKa 30 
nocTynaeT Ha btopom bxoa TpeTbero cyMMaTopa 
31. B TpeTbeM cyMMaTope 31 onpeAenatoT 
OKOHMaTenbHyND oueHxy nacTOTHoro CABMra 
Me>KAy Hecyu^eM h3ctotom BXOAHoro CMmana m 
nacTOTOM onopHoro cMmana KaK cyMMy 
npeABapMTenbHOM m AononHMTenbHOM oi^eHOK 
nacTOTHoro cflBMra. nonyneHHafl OKOHHaTenbHaa 
oi^eHKa c BbixoAa TpeTbero cyMMaTopa 31 
nocTynaeT Ha btopom BbixoA ycTpoMCTBa. 

K HeAOCTaTKaM cnocoba npoTOTMna m 
ycTpoMCTBa cneAyeT oTHecTM otk33 ot 
npeABapMTenbHOM oi4eHKM BpeMeHHoro 
nono>KeHM?i CMmana m, KaK cneACTBMe, ot 
Mcnonb30BaHMfl HeKorepeHTHOM o6pa6oTKM Ha 
nepBOM 3Tane. YKa3aHHbiM HeAOCTaTOK 
o6ycnaBnMBaeT HeAOCTaTO^HO BbicoKyio 
noMexoycTOMHMBOCTb oi^eHKM BpeMeHHoro 
nono>KeHMfl m nacTOTHoro paccornacoBaHM^, 
ocoGeHHO b ycnoBMflx MHoronyneBoro 
pacnpocTpaHeHM^ CMTHana. HanMHMe npecpMKca 
bo btopom nacTM npeaMoynbi MO>KeT npMBecTM k 
B03HMKHOBeHMio aHOManbHOM oljjm6km npM 
oi^eHKe BpeMeHHoro nono>KeHM?i Ha btopom 
3Tane. 

3aAaHa, KOTopyio peiuaioT npeAnaraeMbie 
M306peTeHM^, - 3T0 noBbiLiieHMe 

nOMeXOyCTOMHMBOCTM HaCTOTHO-BpeMeHHOM 
CI/IHXpOHM3ai4MM CMCTeMbl CB33H. 

3Ta 3aAa>-ia peniaeTCfi TeM, ^to b cnocoSe 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai_|MM CMCTeMbl 
OR9\3V\, 3aKntOHaK3LAeMC^ B TOM, HTO 

Ha nepeAarameM CTopoHe: 

cjxipMMpyjoT i^McppoBOM BMAeocMman, 

COCTOflLUMM M3 flByx HacTeM, 

CjDMnbTpyiOT CCjDOpMMpOBaHHblM L^MCjDpOBOM 

BMAeocMman, BbinonHfiioT ero 
i4Mc)DpoaHanoroBoe npeo6pa30BaHMe, 
ocyLAecTBn?iK)T nepeHoc CMmana Ha HecyLAyio 
nacTOTy, ycMnMBaioT m nepeAaioT ero no KaHany 

CB33M, 
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Ha npneMHOi/i dopoHe: 

BXOflHOM CMTHafl Cj^mibTpyKDT, yCMJlMBaWT, 

nepeHocfiT Ha Bi/ifleonacTOTy, ocymecTBrififOT ero 
aHanoro-i4nc|DpoBoe npeoGpa30BaHi/ie n 

flei^MMai^MK), CjDOpMMpyfl BXOAHOM L|MC|DpOBOM 

KOMnneKCHbiM CMrHan Ha BHfleonacTOTe, 

HaCTOTHO-BpeMGHHytO CMHXpOHH3ai4MK) 

BbinonHflHDT b flBa 3Tana: 

Ha nepBOM 3Tane onpeAenaioT 
npeABapnTeribHyfo ou,eHKy nacTOTHoro CABi/ira 
Me>Kfly HecyLi^eM nacTOTQW BxoflHoro CMmana v\ 
nacTOTOM onopHoro cwrHana, Ana Hero 

OCyLi^eCTBflflHDT C|DMJlbTpai4MK3 

ccfcopMwpoBaHHoro BXOAHoro 141/icjDpoBoro 
KOMnneKCHoro cumana, cpopMnpyfl 
KOMrmeKCHbie otkhmkm nepBoro 3Tana, 

BbNMCJiflioT KBaflpaTbi MOAynefi 
KOMnneKCHbix otktimkob nepBoro 3Tana, 

- ocyLi^ecTBfiflHDT cpaBHeHne c 3aAaHHbiM 
noporoM nepBoro 3Tana, 

- onpeAenaioT npeABapi/iTenbHyio oi^eHKy 
nacTOTHoro CABura Me»<fly Hecymefi nacTOTOM 
BxoflHoro cumana v\ nacTOToti onopHoro 
CMTHana, 

Ha BTopoM 3Tane ocymecTBnaioT oi^eHKy 
BpeMeHHoro nono>KeHmi npeaMGynbi v\ 
OKOH^aTeribHyfo oi^eHKy nacTOTHoro CABwra 
Me>KAy Hecyu^eM nacTOTOM bxoahoi~o CMmana v\ 
nacTOTOM onopHoro curHana, Ana nero 

- KoppeKTMpytoT c|Da3y BXOAHoro i_|ncf)poBoro 
KOMnneKCHoro CMmana Ha MHTepBane paGoTbi 
BToporo 3Tana c yneTOM npeflBapMTeribHOM 
oi^eHKM nacTOTHoro GABura Me>KAy Hecyu^eM 
nacTOTOM BXOAHoro cumana m nacTOTOM 
onopHoro ckimana, 

ocyLnecTBJiajoT cornacoBaHHyio 
Cf)MJlbTpai4MK) CKoppeKTMpoBaHHoro BXOAHoro 
u,w$poBoro KOMnneKCHoro curHana, cj^opMupy^ 
KOMnneKCHbie otktmkh BToporo 3Tana, 

BbNMcnflHDT KBaApaTbi MOAynefi 
KOMnneKCHbix otkjimkob BToporo 3Tana, 

- ocyLAecTBn^JOT cpaBHeHne c 3aAaHHbiM 
noporoM BToporo 3Tana, npn HenpeBbiiueHMM 
nopora nonaraioT npeaMGyny Heo6Hapy>KeHHOM, 

- npn npeBbiLLieHMM nopora BToporo 3Tana 
nonaraioT npeaMGyny oGHapy>xeHHOM, TorAa 
onpeAeriflHDT OKOhmaTeribHyHD oi4eHKy 
BpeMeHHoro nono^eHi/ifl npeaMGynbi no 
BpeMeHHOMy nonoxeHMio nepBoro npeBbiweHUfl 
nopora BToporo 3Tana, 

- onpeAenaitrr BpeMeHHoe nono>KeHMe, 
cooTBeTCTByfOLAee MaKCMManbHOMy 3Ha^eHMfo 
KBaflpaTa MOAyna KOMnneKCHoro oTKnuKa 
BToporo STana, 

- onpeAen^fOT AonoriHMTeribHyfo ou,eHKy 
nacTOTHoro cflBMra no pa3Hoc™ c£a3 
KOMnneKCHbix oncnuKOB BToporo 3Tana, 

onpeflenfifOT OKOHHaTenbHyio oi^eHKy 
nacTOTHoro CABura Mex<Ay Hecymew nacTOTOM 
BxoflHoro cumana v\ nacTOTOM onopHoro 
cwmana KaK cyMMy npeABapmenbHOM v\ 
AonojiHMTenbHOM ol^hkm nacTOTHoro cflBHra, 

comacHO H3o6peTeHMio: 

Ha nepeflafomew CTopoHe: 

UMCjDpOBOM BMAeOCMrHan, COCTOflLAMH M3AByx 
HaCTeM, CpOpMMpyJOT TaKMM 06pa30M, HTOGbl 

nacTM L^cjDpoBoro BMfleocurHana Gbinw 
pa3AeneHbi nay30M 3aAaHHOM AnnTenbHOCTM, 
npn 3tom nepBafi nacTb npeflCTaBnaeT co6om N 
kopotkmx koaobnx nocneAOBaTenbHOCTeti, a 

BTOpafl HaCTb - M AnMHHblX KOflOBblX 

nocneAOBaTenbHOCTefi, 
Ha npneMHoi/i dopoHe: 
npn BbinoriHeHMM nepBoro 3Tana 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai4HH 
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onpeAenaioT anpnopHbin MHTepBan BpeMeHHoro 
nonoxeHMfl npeaiviGyribi ads BToporo 3Tana, 

Ana onpeAeneHMfl npeABapMTenbHOM oi^eHKM 
nacTOTHoro cflBura Me>KAy Hecyu^eM nacTOTOM 
BXOAHoro curHana n nacTOTOM onopHoro 
curHana Ha nepBOM 3Tane: 

- ocyLAecTBnajoT cfMnbTpau^fo BXOAHoro 
ccjDopMnpoBaHHoro i4ncjDpoBoro KOMnneKCHoro 
cumana, cornacoBaHHyio c oahom kopotkom 
KOflOBOM nocneAOBaTenbHOCTbra, 

- BbNMcnfliOT cyMMbi N KBaflpaTOB MOAyneM 
KOMnneKCHbix otioimkob nepBoro STana, B3fiTbix c 
MHTepBanoM, paBHbiM AnmenbHOCTM kopotkom 
KOflOBOM nocneAOBaTenbHOCTH, 

- c 3aAaHHbiM noporoM nepBoro 3Tana 
cpaBHMBajoT nonyneHHbie cyMMbi N KBaApaTOB 
MOAyneM KOMnneKCHbix OTKnuKOB nepBoro 
STana, npw npeBbinieHMM nopora: 

BpeMeHHoe nonoxeHne Hanana 
npeaMSynbi, cooTBeTCTByiomee nonyneHHOM 
cyMMe, nonaraioT TeKyLi^MM BpeMeHHbiM 
nono>KeHMeM npeaMoynbi, 

- cjDopMnpyioT TeKymyio oi^eHKy nacTOTHoro 
cflBura no ycpeflHeHHOM pa3H0CTM #33 CMe>KHbix 
KOMnneKCHbix OTKnuKOB nepBoro GTana c n-ro no 
(N-n+1 cooTBeTCTByfoinnx cnaraeMbiM 
cyMMi/ipoBaHMJi N KBaApaTOB MOAynefi 
KOMnneKCHbix otioimkob nepBoro 3Tana, rAe n - 
uenoe nucno, tj 

Cn < - - 1) , 
2 

- nopor nepBoro 3Tana ycTaHaBnMBaioT 
paBHbiM pe3ynbTaTy cyMMHpoBaHMfi; 

onpeAen^ioT Hanano anpnopHoro HHTepBana 
BpeMeHHoro nono>KeHMfi BTopoM hsctm 
npeaMoynbi no BpeMeHHOMy nono>KeHMio 
npeaM6ynbi, cooTBeTCTByioineMy nepBOMy 
npeBbiiueHMfo nopora nepBoro aiana, 

onpeAen^ioT OKOHMaHne anpnopHoro 
MHTepBana BpeMeHHoro nono>KeHMfl btopom 
nacTM npeaMGynbi no TeKyu^eMy BpeMeHHOMy 
nono>KeHMio npeaMGynbi, 

npeABapnTenbHyio oi4eHKy nacTOTHoro 
CABura Me>KAy HecyLAefi ^acTOTOM BXOAHoro 
cumana v\ nacTOTOM onopHoro CMTHana 
onpeAen^ioT k MOMeHTy Hanana BToporo 3Tana 
KaK TeKymyio oi^eHKy nacTOTHoro cflBura, 

k MOMeHTy Hanana anpnopHoro MHTepBana 
BpeMeHHoro nono>KeHMfl btopom nacTM 
npeaMGynbi nopor nepBoro 3Tana nonaraioT 
paBHbiM nepBOHananbHOMy 3HaHeHwo, a 
TeKyu^ee BpeMeHHoe nono>KeHne npeaMGynbi 
CHMTaraT HeonpeAeneHHbiM, 

Ha btopom 3rane: 

ocyLi^ecTBnflioT cjDnnbTpai^MK) 
CKoppeKTupoBaHHoro BXOAHoro 
ccjDopMnpoBaHHoro i_|ncf)poBoro KOMnneKCHoro 
cumana, cornacoBaHHyio c oahgm ati^hhom 
koaobom nocneAOBaTenbHOCTbra, 

KBaApaTbi MOAyneM KOMnneKCHbix otioimkob 
BToporo 3Tana cpaBHMBaioT c 3aAaHHbiM 
noporoM BToporo 3Tana Ha anpnopHOM 
MHTepBane BpeMeHHoro nono^eHfifi btopom 
nacTM npeaMGynbi, 

AononHMTenbHyio oi^eHKy nacTOTHoro CABura 
onpeAen^ioT no ycpeAHeHHOM pa3HOCTM cf)a3 M 
KOMnneKCHbix OTicnuKOB BToporo 3Tana: 
KOMnneKCHoro OTKnuKa BToporo 3Tana, 
cooTBeTCTByioLAero MaKCMManbHOMy 3HaHeHMio 
KBaflpaTa MOAyn^, v\ otkjimkob BToporo 3Tana, 
OTCTOfiLi^MX ot 3Toro OTKnMKa Ha i^enoe HMcno 
AnnTenbHOCTM MHTepBana AnnHHOM koaobom 
nocneAOBaienbHOCTM ot 1 ao (M-1). 

TeKymyio oi^eHKy nacTOTHoro CABura 
cfjopMnpyioT, HanpMMep, KaK OTHOLueHne 
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ycpeflHeHHOM pa3HOCTM c|Da3 KOMnneKCHbix 
otkjimkob nepBoro 3Tana k flnMTenbHOCTM 

KOpOTKOM KOflOBOM nOCJieflOBaTeJlbHOCTI/l. 

Hanano anpnopHoro MHTepBana BpeMeHHoro 
nojio>KeHMfi btopom ^acTM npeaMoynbi 
onpeflen^NDT, HanpMMep, paBHbiM cyMMe 
BpeMeHHoro nono>KeHMfl npeaMoynbi, 
cooTBeTCTByfOLMero nepBOMy npeBbiujeHMfo 
nopora nepBoro 3Tana, flnMTenbHOCTM (N-2)-x 
kopotkmx koaobux nocneflOBaTenbHOCTeM v\ 
AHMTenbHOCTM nay3bi. 

OKOhHai-Me anpnopHoro MHTepBana 

BpeMeHHOrO nonO>KeHMfl BTOpOM H3CTM 

npeaMoynbi onpeAenaioT, HanpMMep, paBHbiM 
cyMMe TeKyu^ero BpeMeHHoro nono>KeHMfl 
npeaMGynbi, flnMTenbHOCTM (N+3)-x kopotkmx 
KOflOBbix nocneflOBaTeribHOCTeM m 

AfiMTejibHOCTM nay3bi. 

$a3y BXOAHoro i^McfjpoBoro KOMnneKCHoro 
CMmana Ha MHTepBane paSoTbi BToporo 3Tana 

KOppeKTM py JOT , yMHOXOfl OTCMeTbl BXOAHOrO 

i4ncf)poBoro KOMnneKCHoro CMmana Ha 

KOMnJieKCHblM MHO>KMTenb eflMHMHHOM 

aMnriMTyAbi, (£333 KOTOporo paBHa 
npon3BeAeHi/ifo npeABapMTenbHOM ol^hkm 
nacTOTHoro CABura Ha BpeiweHHbie nono>KeHMfl 
OTcneTOB. 

flonoriHMTenbHyK) oi^eHKy nacTOTHoro CABura 
onpeAen^JOT, HanpMMep, ksk OTHOLueHi/ie 
ycpeflHeHHOM pa3HOCTM cpa3 KOMnneKCHbix 

OTKJ1I/1KOB BTOporO 3Tana K flnMTenbHOCTM 
flflHHHOM KOflOBOM nOCJieflOBaTeflbHOCTH. 

OKOH^iaTeribHyK) oi^eHKy BpeMeHHoro 
norio>KeHMa npeaMoynbi, a mmshho Hanana 
npeaMoynbi, onpeflenaioT paBHOM pa3HOCTM 
BpeiwieHHoro nono>KeHM^ nepBoro npeBbuuei-ii/m 
nopora BToporo 3Tana m cyMMbi niiMTenbHOCTeM 
nepBOM nacTM npeaMoynbi n nay3bi. 

nocTaBneHHas 3aflana peiuaeTCfl TaioKe TeM, 

HTO B yCTpOMCTBe HaCTOTHO-BpeMeHHOM 
CMHXpOHH3ai4MM CHCTeMbl CBA3M, COflepwaifleM 

Ha nepeAafOLi^eCi CTopoHe: TaKTOBbiM 
reHepaTop, fleMynbTMnneKcop, nepBbiM chsthmk, 
btopom cneT^MK, nepBoe nocTO^HHoe 
3anoMMHafOLi^ee ycTpoMCTBO, TpeTMM chgthmk, 
neTBepTbiM cneT^MK, BTopoe nOCTO^HHOe 
3anoMMHafOLi^ee ycTpoMCTBO, cyMMaTop, 6tiok 
cf)opMMpoBaHM?i flaHHbix, nepeAaioLflMM TpaKT, 
npn 3tom bxoa TaKTOBoro reHepaTopa ABnaeTCfl 
bxoaom yCTpOMCTBa, BblXOA TaKTOBoro 
reHepaTopa coeAMHeH c nepBbiM bxoaom 
AeMyribTMnrieKcopa, kotopnm ABnaeTCfl bxoaom 
curHana TaKTOBbix MMnynbcoB, btopom bxoa 
AeMyn bTM nneKcopa , KOTopbi v\ a BnaeTCfl 
ynpaBnaeivibiM bxoaom, coeAMHeH c BbixoAOM 
nepBoro cneTHMKa, nepBbiM buxoa 
AeMynbTunrieKcopa coeAMHeH co bxoaom 
BToporo cneTHUKa, bnxoa KOToporo coeflMHeH co 
BXOAaMM nepBoro cnemi/iKa m nepBoro 
nocTOAHHoro 3anoMMHaioLflero ycTpoMCTBa, 
BbixoA nepBoro nocTO^HHoro 3anoMHHafOLi^ero 
ycTpoMCTBa coeflMHeH c nepBbiM bxoaom 
cyMMaTopa, btopqm BbixoA fleMynbTMnneKcopa 
coeAHHeH co bxoaom TpeTbero cner-iMKa, BbixoA 
KOToporo coeflMHeH co BxoflaMM BToporo 
nocToaHHoro 3anoMMHaioLflero ycTpoMCTBa m 
neTBepToro c^eTHWKa, bhxoa KOToporo 
coeAHHeH c TpeTbMM bxoaom 
AeMyn bTM nneKcopa , KOTopbi v\ a BfifieTC?i 
ynpaBnaeMbiM bxoaom, m bxoaom 6rioKa 
0>opMMpoBaHM?i flaHHbix, buxoa KOToporo 
coeA^HeH c TpeTbWM bxoaom cyMMaTopa, 
BTopoM bxoa KOToporo coeAMHeH C BblXOAOM 
BToporo nocTOAHHoro 3anoMHHajou4ero 
ycTpoMCTBa, bnxoa cyMMaTopa coeflMHeH co 
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bxoaom nepeAajomero Tpaiaa, BbixoA KOToporo 

flBJlfieTCfl BblXOflOM yCTpOMCTBa, 

Ha npi/ieMHOM CTopoHe: 

npneMHbiM TpaKT, CfjOpMUpyfOLi^MM Ha 
BblXOAaX BXOAHOM l4MC|DpOBOM KOMIIJieKCHblM 

cm man Ha BMAeo'-iacTOTe, nepBbifi m btopom 
corriacoBaHHbie cj^nribTpbi, ocyLnecTBfiflfOLAwe 

Cj3MribTpai4HfO COOTBeTCTBeHHO CMH4)a3HOM M 
KB3ApaTypH0M KOMnOHeHTbl CCf)OpMMpOBaHHOrO 

BXOAHoro i_|ncf)poBoro KOMnneKCHoro cumana n 
cj3opMnpyjou4i/ie KOMnneKCHbie OTicnuKM nepBoro 
STana, nepBbiM m BTopoM nepeMHOKMTenn, 
nepBbiM cyMMaTop, KOMnneKCHbiM 

nepeMHO>KMTenb, 6noK c^opMnpoBaHna 
rapMOHMKM, 6noK pacneTa nacTOTHoro cflBura, 
nepBbiM 6noK cpaBHeHM^ c noporoM, 6noK 
ynpaBfieHMfi, TaKTOBbifi reHepaTop, 
c|3opMnpyjoLHMM Ha BbixoA© cm man TaKTOBbix 
MMnynbcoB, TpeTMM m HeTBepTbiM 
corriacoBaHHbie cjDnnbTpbi, ocyLi^ecTBnfiioLAMe 
cpunbTpai^nio CKOppeKTupoBaHHoro BXOAHoro 
i^McfpoBoro KOMnneKCHoro curHana m 
o^opMMpyHDLUMe KOMnneKCHbie otioimkm BToporo 
STana, TpeTMM m HeTBepTbiM nepeMHO>KMTenM, 
BTOpoM cyMMaTop, BTOpOM 6noK cpaBHeHM^ c 
noporoM, 6noK pac-ieTa AononHMTenbHoro 
nacTOTHoro CABMra m TpeTMM cyMMaTop, npM 
3tom bxoa npMeMHoro TpaKTa ?mnfleTC?i bxoaom 
ycTpoMCTBa, nepBbiM bnxoa npMeMHoro TpaKTa 
coeAMHeH co bxoaom nepBoro cornacoBaHHoro 
c|DMnbTpa m nepBbiM bxoaom KOMnneKCHoro 
nepeMHO>KMTen?i, btopom Bbixofl npMeMHoro 
TpaKTa coeAMHeH co bxoaom BToporo 
cornacoBaHHoro cpMnbTpa m BTopbiM bxoaom 
KOMnneKCHoro nepeMHOXMTena, Bbixoflbi 
nepBoro m BToporo nepeMHO>KMTeneM 

COeAMHeH bl COOTBeTCTBeHHO c nepBbiM M 

BTopbiM BX0A3MM nepBoro cyMMaTopa, buxoa 
KOToporo coeflMHeH c nepBbiM bxoaom nepBoro 
SnoKa cpaBHeHMfl c noporoM, BTOpOM bxoa 
KOToporo coeAMHeH c nepBbiM BbixoAOM bTioKa 
ynpaBneHMfl, BbixoA nepBoro 6noKa cpaBHeHHfi c 
noporoM coeflMHeH c nepBbiM bxoaom 6noKa 
pacneTa nacTOTHoro CABMra, bnxoa KOToporo 
coeAMHeH c nepBbiM bxoaom 6noKa 

CjDOpMMpOBaHMfl rapMOHMKM M nepBbiM BXOflOM 

TpeTbero cyMMaTopa, btopom bxoa GnoKa 

Cf)OpMMpOBaHMf1 rapMOHMKM coeflMHeH c 

BbixoflOM TaKTOBoro reHepaTopa, nepBbiM m 

BTOpOM BblXOflbl GnOKa CftopMMpOBaHMfl 
rapMOHMKM COeAMHeH bl COOTBeTCTBeHHO c 

TpeTbMM m HeTBepTbiM BXOAaMM KOMnneKCHoro 
nepeMHO>KMTenfl, nepBbiM m btopom BbixoAbi 

KOTOporo COeAMHeHbl COOTBeTCTBeHHO CO 

BxoflaMM TpeTbero m neTBepToro cornacoBaHHbix 
cjDMnbTpoB, bnxoa TpeTbero cornacoBaHHoro 
cjoMnbTpa coeAMHeH c nepBbiM m btopnm 
BXOAaMM TpeTbero nepeMHOKMTens m nepBbiM 
bxoaom 6noKa pacneTa AononHMTenbHoro 
nacTOTHoro cflBMra, bnxoa neTBepToro 
cornacoBaHHoro cjDMnbTpa coeAMHeH c nepBbiM m 
BTopbiM BxoflaMM neTBepToro nepeMHO>KMTen?i m 
BTopbiM bxoaom onoKa pac^eTa 
AononHMTenbHoro nacTOTHoro CABMra, BbixoAbi 
TpeTbero m neTBepToro nepeMHO>KMTeneM 

COeAMHeH N COOTBeTCTBeHHO c nepBbiM M 
BTopbiM BXOAaMM BToporo cyMMaTopa, BblXOA 
KOToporo coeAMHeH c nepBbiM bxoaom BToporo 
6noKa cpaBHeHMfi c noporoM, btopom bxoa 
KOToporo coeflMHeH co BTopbiM BbixoflOM 6noKa 
ynpaBneHMfi, cjoopMMpyioLflero Ha stom Bbixofle 
cm man OKOHHaHMfi BToporo 3Tana, BbixoA 
BToporo 6noKa cpaBHeHM?i c noporoM coeflMHeH 
c TpeTbMM BXOflOM 6\noKa pac^eTa 
AononHMTenbHoro nacTOTHoro CflBMra m nepBbiM 
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bxoaom 6noKa ynpaBneHMfl, TpeTMM BbixoA 
KOToporo coeflMHeH c HeTBepTbiM bxoaom GnoKa 
pacneTa AononHMTenbHoro nacTOTHoro cflBura, 
neTBepTbiM Bbixofl GnoKa ynpaBneHna nBnneTcn 

nepBbIM BblXOAOM yCTpOMCTBa M BblXOAOM 

CMmana OKOhHaTenbHOM oi_|8hkm BpeMeHHoro 
norio>KeHMfi npeaMGynbi, nepBbiM BbixoA GnoKa 
pacneTa AononHMTenbHoro nacTOTHoro cflBura, 
cf)opMnpyjoLi^ero Ha nepBOM Bbixofle 
AonoriHMTeribHyfo oi^eHKy ^acTOTHoro CABMra, 
coeAMHeH co BTopbiM bxoaom TpeTbero 
cyMMaTopa, cjDopMnpyjoLi^ero Ha BbixoAe CMn-ian 
OKOHHaTeribHOM olishkm nacTOTHoro cflBMra, 
BbixoA TpeTbero cyMMaTopa aBnaeTca BTopbiM 

BblXOAOM yCTpQMCTBa, 

comacHO H3o6peTeHMK) 

Ha nepeflafoinei/i CTopoHe: 

nepBbiM c^eTHMK BbinoriHeH TaKMM oGpa30M, 
hto no3BonaeT ocymecTBnflTb noAcneT b 
cm mane npeaMGynbi ^ncna kopotkmx koaobwx 
nocneAOBaTenbHOCTeM, cjDopMi/ipyq Ha BbixoAe 
curHan ynpaBneHMfl TaKTOBbiMM MMnynbcaMM 

npH 3QA3HHOM HUCJie N I4MKJ10B CHHTblBaHHfl, 

BTOpOM CHeTHMK BbinOJIHeH T3KMM 0Gpa30M, 

hto no3BonaeT ocyLi^ecTBn^Tb noAcneT b 
cm mane kopotkom kqaobom 

nocneAOBaTenbHOCTM npeaMGynbi HMcna 
TaKTOBbix MMnyribcoB, cfopMMpyfi Ha BbixoAe 
CMman, cooTBeTCTByjomuM aApecaM TeKymux 

3-neMeHTOB KOpOTKOM KOAOBOM 

nocneAOBaTenbHOCTM, TpeTHM cner^MK 
BbinOJIHeH T3KMM oGpa30M, HTO no3Bon?ieT 
ocymecTBrifiTb noAc^eT b CMmane atimhhom 
koaobom nocneAOBaTenbHOCTM npeaMGynbi 
MMcna TaKTOBbix HMnynbcoB, cjDopMMpya Ha 
BbixoAe CMman, cooTBeTCTByfOLi^nti aApecaM 
TeKymi/ix srieMeHTOB atimhhom koaobqm 
nocneAOBaTenbHOCTM, *-ieTBepTbiM cner-iMK 
BbinonHeH TaKMM oGpa30M, hto no3Bon?ieT 
ocymecTBnaTb noAcneT b cumane npeaMGynbi 

HMCna ATlMHHblX KOAOBblX 

nocneAOBaTenbHOCTeM, cfopMMpya Ha BbixoAe 
curHan ynpaBneHMfi TaKTOBbiMM MMnynbcaMM 
npn 3aAaHHOM ^Mcne M uhkhob CHMTbiBaHMfl v\ 
curHan OKOHHaHMfl npeaMGynbi, nepBoe 
nocTOfiHHoe 3anoMMHahOLnee ycTpoMCTBO 
BbinonHeHO TaKMM o6pa30M, hto no3BonaeT 

XpaHI/lTb OTCHeTbl KOpQTKOM KOAOBQM 

nocneAOBaTenbHOCTM, BTopoe nocTO^HHoe 
3anoMMHaioLAee ycTpoMCTBO BbinonHeHO TaKMM 
o6pa30M, 4to no3Bon^eT xpaHMTb OTcneTbi 
AJiHHHOM koaobom nocneAOBaTenbHOCTM, BBeASH 
cneTHMK nay3bi, ocymecTBn^HDinMM noAcneT Ha 
MHTepBane nay3bi npeaMGynbi HMcna TaKTOBbix 
MiwinynbcoB, cfiopMMpy^ Ha BbixoAe cuman 
OKOHHaHMfl nay3bi, bxoa c^eTHMKa nay3bi 

coeAMHeH C TpeTbMM BblXOAOM 

AeMynbTMnneKcopa, a BbixoA - c HeTBepTbiM 
bxoaom AeMynbTMnneKcopa, kotopnm flBnaeTCfl 
ynpaBnaeMbiM bxoaom, 

Ha npweMHofi CTopoHe BBeASHbi: 
nepBaa v\ BTopaa nMHMM 3aAep>KKM, N-1 
nepBbix m N-1 BTopbix nepeMHO>KMTeneM, GnoK 
onpeAeneHM^ rpaHMi_| anpMopHoro MHTepBana, 
4)opMnpyjoLi^MM Ha nepBOM BbixoAe curHan 
Hanana anpMopHoro MHTepBana BpeMeHHoro 
nono>KeHMfl btopom MacTM npeaMoynbi, a Ha 
btopom Bbixofle - curHan OKOHHaHME anpnopHoro 
MHTepBana BpeMeHHoro nono>KeHMfi btopom 
nacTM npeaM6ynbi, npM stom bxoa nepBOM 
nMHMM 3aAep>KKM coeAMHeH c BbixoAOM nepBoro 
cornacoBaHHoro cjDMnbTpa, bxoa btopom nMHMM 
3aAep>KKM coeAMHeH c BbixoAOM BTOporo 
cornacoBaHHoro c^MnbTpa, npMHeM nepBbiM m 
btopom cornacoBaHHbie cfwnbTpbi cornacoBaHbi 
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c kopotkom koaobom nocneAOBaTenbHOCTbio, N 
BbixoAOB nepBOM nMHMM 33Aep>KKM coeAMHeH bl c 

COOTBeTCTByfOLL^MMM MM N BTOpbIMM BXOAaMM 

OnoKa pacneTa nacTOTHoro CABMra m c nepBbiMM 

M BTOpbIMM BXOAaMM COOTBeTCTByiOLAMX MM N 

nepBbix nepeMHO>KMTeneM, N bhxoaob btopom 
hmhmm 3aAep>KKM coeAMHeHbi c 

COOTBeTCTByiOIHMMM MM N TpeTbMMM BXOAaMM 

OnoKa pacneTa nacTOTHoro CABMra m c nepBbiMM 

M BTOpbIMM BXOAaMM COOTBeTCTByiOLi^MX MM N 

BTopbix nepeMHO>KMTeneM, BbixoAbi N-1 nepBbix 
nepeMHO>KMTeneM coeAMHeHbi c N-1 
AononHMTenbHbiMM nepBbiMM BXOAaMM nepBoro 
cyMMaTopa, BbixoAbi N-1 BTopbix 
nepeMHO>KMTeneM coeAMHeHbi c N-1 
AononHMTenbHbiMM BTopbiMM BXOAaMM nepBoro 
cyMMaTopa, BbixoA TaKTOBoro reHepaTopa 
coeAMHeH c nfiTbiM bxoaom OnoKa pacneTa 
AononHMTenbHoro nacTOTHoro CABMra m nepBbiM 
bxoaom 6noKa onpeAeneHM^ rpaHMi4 
anpMopHoro MHTepBana, btopom bxoa KOToporo 
coeAMHeH c BbixoAOM nepBoro GnoKa cpaBHeHMfl 
c noporoM, nepBbiM BbixoA 6noKa onpeAeneHMfl 
rpaHMLj anpMopHoro MHTepBana coeAMHeH co 
BTopbiM bxoaom 6noKa ynpaBneHM^ m TpeTbMM 
bxoaom nepBoro GnoKa cpaBHeHMfi c noporoM, 
btopom BbixoA 6noKa onpeAeneHMa rpaHMi^ 
anpMopHoro MHTepBana coeAMHeH c TpeTbMM 
bxoaom 6noKa ynpaBneHM^, cfropMMpyioLAero Ha 
nepBOM BbixoAe CMTHan ynpaBneHMfl, 
onpeAen^ioLAMM MOMeHT OKOHHaHM^ MnM 
noBTOpHoro 3anycKa BbinonHeHMfi nepBoro 
3Tana, Ha TpeTbeM BbixoAe - CMTHan 
npeBbiiueHMfl nopora BToporo STana, Ha naTOM 
BbixoAe - CMman OKOH^aHMii anpMopHoro 
MHTepBana btopom ^acTM npeaMGynbi, n^TbiM 
BbixoA GnoKa ynpaBneHMfi coeAMHeH c mecTbiM 
bxoaom 6n 0 Ka pacn eTa ao n on h m Ten b h 0 ro 
nacTOTHoro CABMra, Ha LuecTOM BbixoAe - CMTHan 
MAeHTMCpMKai^MM anpMopHoro MHTepBana btopom 
nacTM npeaMGynbi, ujecTOM bnxoa GnoKa 
ynpaBneHMfi coeAMHeH c TpeTbMM bxoaom 
BToporo GnoKa cpaBHeHMfi c noporoM, 
neTBepTbiM bxoa GnoKa ynpaBneHM^ coeAMHeH 
co BTopbiM BbixoAOM GnoKa pacneTa 
AononHMTenbHoro nacTOTHoro CABHra. 

3aflBnaeMbie cnocoG HacTOTHO-BpeMeHHOM 

CMHXpOHM3ai_|MM CMCTeMbl CBA3M M yCTpOMCTBO 

Ana ero ocyLi^ecTBneHMfl MMeioT cyLi^ecTBeHHbie 
OTnMHMfi ot HaMGonee GnM3KMX aHanoroB, 
o6Hapy>KeHHbix npM noMCKe M3 M3BecTHoro 

ypOBHfl TeXHMKH. 

3tm oTnMHM^ 3aKJiK)HaK)Tca b cneAyNDu^eM: 
oi^eHKy BpeMeHHoro nono>KeHMfi CMmana 
npeaMGynbi ocyLi^ecTBnaioT b Asa 3Tana, 
npMHeM Ha nepBOM STane c|DopMMpyfOT 
peujafOLi^yio clDyHKi^Mio c lumpokmm none3HbiM 

OThUIMKOM, HTO yBenMHMBaeT BepOflTHOCTb 

3axBaTa (ycneniHOM rpyGoM oi4eHKM BpeMeHHoro 
nono>KeHM?i), Ha btopom 3Tane c^opMMpyioT 
peujafOLi^yio cfyHKi^Mio c y3KMM none3HbiM 

OThUIMKOM, HTO n03BOnaeT nonyHMTb TOHHyiO 

oi^eHKy BpeMeHHoro nono>KeHMfi CMmana 
npeaMGynbi. Oi^eHKy nacTOTHoro CABMra 
cj^opMMpyioT TaioKe b ABa 3Tana, npM^ieM 
KanecTBO stom oi^eHKM - BbicoKoe, nocKonbKy 
Ga3MpyeTC?i Ha KanecTBeHHOM oi^eHKe 
BpeMeHHoro noncoKeHkm. 

OaKTMHecKM b npeAnaraeMOM M3oGpeTeHMM 
ocyLi^ecTBneHa AsyxsTanHaa coBMecTHas 
oi4eHKa BpeMeHHoro nono>KeHMfl m nacTOTHoro 
CABMra CMTHana npeaMGynbi, npM^eM b CMny 
BbiGpaHHoro BMAa CMmana npeaMGynbi 

AOCTMTHyTa BblCOKa^ TO^HOCTb OL^eHMBaeMblX 

napaMeTpoB. 
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nepeMMcneHHbie npn3HaKM 3afmnaeMoro 
cnocoo"a v\ ycTpoMCTBa atia ero ocymecTBneHMfl 
KaK Ha nepeflaKJLi^eM CTopoHe, tbk m Ha 

npneMHOM CTOpOHe MMeiOT OTJIMHMa OT 

Han6onee 6tim3kmx aHanoroB, BbmBneHHbix npn 

nOMCKe M3 M3BeCTH0r0 ypOBHS T6XHMKM, 

cneflOBaTejibHO, 3aaBnfleMbie peweHMfl 
yflOBneTBop^HDT ycrioBMfo naTeHTOcnoco^HOCTM 

H306peTeHMfl "HOBH3Ha". 

AHariM3 ypoBHfl TexHMKM Ha cooTBeTCTBue 
3aflBneHHbix peujeHMM ycnoBMio 
naTeHTOcnoco6HOCTM M3o6peTeHMa 
"M3o6peTaTenbCKMM ypoBeHb" noKa3an, hto 
M3BecTHbie TexHunecKne peiueHMa He 
no3BoriflK3T oGecnennTb TpeoyeMbiM ypoBeHb 
noMexoycToti^MBOCTM Ann CMCTeM cba3m. A 
3aflBrmeMbie cnocob" m ycTpoMCTBO 3a cneT 
noBbiLiieHM?! KanecTBa nacTQTHO-BpeMeHHOM 

CMHXpOHH3ai4MM nOBblLLiafOT 

noMexoycTOM^MBOCTb CMCTeMbi cbe3m, nosTOMy 
mo>kho CAenaTb buboa, ^to 3aaBnaeMbie 
TexH^MecKMe pemeHMfl OTBenaioT ycnoBMio 
naTeHTOcnoco^HOCTM "M3o6peTaTenbCKHM 
ypoBeHb". 

Bee npn3HaKM 3aaB.naeMoro ycTpotfcTBa 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai4MH CMCTeMbi 

cb^3m no3BonafOT noriHOCTbfo peariM30BaTb 
npM3HaKM 3asBfifieMoro cnocoo"a, t.k. 
3a^Bnaeivibie M3o6peTeHna B3anMOCBfi3aHbi 

HaCTOJlbKO, HTO 0^pa3yfOT eAUHblM 

M3o6peTaTeribCKHM 3aMbicen. 

H3o6peTeHMfi noficHfiraTCfi npi/iMepaMM 
BbinoriHeHMfi m nepTe>KaMM: 

Ha cpnr.1 BbinonHeHa dpyKTypHaa cxeMa 
ycTpoMCTBa-npoTOTuna Ha nepeAafou^eM 
CTopoHe, 

Ha dpwr.2 - CTpyKTypHaa cxeiwa 
ycTpoMCTBa-npoTOTuna Ha npneiviHOM CTopoHe; 

Ha qbMr.3 - CTpyKTypHas cxeMa 3aflBn?ieMoro 
ycTpoMGTBa Ha nepeflatomeCi CTopoHe; 

Ha cf)nr.4 - CTpyKTypHaa cxeiwa 3aflBn?ieMoro 
ycTpoMCTBa Ha npMeMHofi CTopoHe; 

Ha cf)nr.5 - CTpyKTypHaa cxeMa 6noKa 
onpeAeneHnq rpaHMi^ anpnopHoro MHTepBana 
35, npuBefleHa KaK npuMep BbinoriHeHUfi; 

Ha qbMr.6 - CTpyKTypHan cxeMa 6noKa 
cpaBHeHMfi c noporoM 21 v\ 29, npMBeAeHa KaK 
npuMep BbinoriHeHMfl; 

Ha dpi/\v.7 - CTpyKTypHan cxeiwa 6noKa 
pacneTa AononHMTenbHoro nacTOTHoro CABura 
30, npMBefleHa KaK npuMep BbinormeHi/ia; 

Ha dpwr.Q - otiqk ynpaBneHMfl 22, noKa3aH 
KaK npniviep BbinonHeHnn. 

3aaBJifieMoe ycTpoMCTBO 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai4MM CMCTeMbi 

CBA3M coflep>KMT Ha nepeAaiomeM CTopoHe 
(cf)Mr.3) TaKTOBbiM reHepaTop 1, 
AeMynbTfirmeKcop 2, nepBbiM cneTHMK 3, btopom 
c^eTHMK 4, nepBoe nocTO^HHoe 3anoMWHafOLAee 

yCTpOMCTBO 5, TpeTMM CHeTHMK 6, HGTBepTblM 

c^eTHMK 7, BTopoe nocTO^HHoe 3anoMMHafOLAee 
ycTpoMCTBO 8, cyMMaTop 9, oTiok 
cf)opMMpoBaHM?i AQHHbix 10, nepeAaiOLAMM TpaKT 
11, npn 3tom bxoa TaKTOBoro reHepaTopa 1 

ABJlfieTCfl BXOAOM yCTpOMCTBa, BblXOA TaKTOBoro 

reHepaTopa 1 coeAHHeH c nepBbiM bxoaom 
AeMynbTfirmeKcopa 2, btopom bxoa KOTOporo 
coeAHHeH c BbixoAOM nepBoro cneTHMKa 3, 
nepBbiM BbixoA ASMyribTMnneKcopa 2 coeflMHeH 
co bxoaom BToporo cneTHi/iKa 4, BbixoA KOToporo 
coeA^HeH co BXOAaMM nepBoro cneTHMKa 3 v\ 
nepBoro nocTO^HHoro 3anoMMHafOLAero 
ycTpoMCTBa 5, BbixoA nepBoro nocTOSHHoro 
3anoMMHafOLi^ero ycTpowcTBa 5 coeAHHeH c 

nepBbiM BXOflOM CyMMaTOpa 9, BTOpOM BblXOA 
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AeMynbTunneKcopa 2 coeAHHeH co bxoaom 
TpeTbero cneTHMKa 6, Bbixofl KOToporo coeflMHeH 
co BXOAaMM BToporo nocTonHHoro 
3anoMMHafOLAero ycipoMCTBa 8 m neTBepToro 
cneT^MKa 7, BbixoA KOToporo coeAHHeH c 
TpeTbHM BXOflOM fleMyjibTMnneKcopa 2 n bxoaom 

6flOKa CjDOpMMpOBaHMfl A^HHblX 10, BblXOA 

KOToporo coeAHHeH c TpeTbHM bxoaom 
cyMMaTopa 9, btopom bxoa KOToporo coeAHHeH 
c BbixoAOM BToporo nocTO^HHoro 
3anoMMHaioLAero ycipoMCTBa 8, bnxoa 
cyMMaTopa 9 coeAHHeH co bxoaom 
nepeAaioLAero TpaKTa 1 1 , BbixoA KOToporo 
flBfineTCfl BbixoAOM ycTpoticTBa, corriacHO 
M3oGpeTeHMio AonoriHUTeribHO C0Aep>KMT 
cneT^MK nay3bi 32, ocyLi^ecTBnnioLAMM 
HaKonneHMe TaKTOBbix MMnyribcoB 3aAaHHOM 
ATlMTeflbHOCTM, cfopMnpyiOLAMM Ha BblXOAe 
cm man ynpaBneHM^ OKOH^aHneM 
cjDopMMpoBaHMfi nay3bi, bxoa CMemMKa nay3bi 

COeAMHeH C TpeTbMM BblXOAOM 

AeMyiibTMnneKcopa, a BbixoA - c ^eTBepTbiM 
bxoaom AeMynbTMnneKcopa; Ha npMeMHOM 
CTopoHe: npneMHbiM TpaKT 12, cjDopMnpyioinMM 

Ha BblXOAaX BXOAHOM L^MCjDpOBOM KOMnneKCHblM 

cm man Ha BMAeonacTOTe, nepBbiM 13 m btopom 
14 cornacoBaHHbie cpMnbTpbi, ocyLAecTBnnioLi^Me 

C|DMJlbTpai4MfO COOTBeTCTBeHHO CMHO>a3HOM M 
KBaApaTypHOM KOMnOHeHTbl ccjDopMMpoBaHHoro 
BXOAHoro i_|Mcf)poBoro KOMnneKCHoro cMmana m 
c|DopMMpyioLHMe KOMnneKCHbie otkjimkm nepBoro 
STana, nepBbiM 151 m btopom 161 
nepeMHO>KMTeriM, nepBbiM cyMMaTop 17, 
KOMnneKCHblM nepeMHO>KMTenb 18, Ojiok 
cjxipMMpoBaHME rapMOHMKM 19, 6noK pacneTa 
nacTOTHoro CABMra 20, nepBbiM Gtiok cpaBHeHM^ 
c noporoM 21, Ojiok ynpaBneHMfl 22, TaKTOBbiM 
reHepaTop 23, c|DopMMpyioLJ4MM Ha BbixoAe 
cm man TaKTOBbix MMnynbcoB, TpeTMM 24 m 
neTBepTbiM 25 cornacoBaHHbie cf)MnbTpbi, 
ocyLAecTBnaioLUMe 4)MnbTpai4Mio 
CKoppeKTMpoBaHHoro BXOAHoro i^McfpoBoro 
KOMnneKCHoro CMmana m cjDopMMpyioiuMe 
KOMnneKCHbie otkjimkh BToporo 3Tana, TpeTMM 26 
m HeTBepTbiM 27 nepeMHO>KMTenM, btopom 
cyMMaTop 28, btopom 6noK cpaBHeHM^ c 
noporoM 29, 6jiok pacneTa AononHMTeribHoro 
nacTOTHoro CABMra 30 m TpeTMM cyMMaTop 31, 
npM 3tom bxoa npMeMHoro TpaKTa 12 ftEnnejcn 
bxoaom ycTpoMCTBa, nepBbiM BbixoA npMeMHoro 
TpaKTa 12 coeAMHeH co bxoaom nepBoro 
cornacoBaHHoro cfwribTpa 13 m nepBbiM bxoaom 
KOMnneKCHoro nepeMHO>KMTenn 18, btopom 
BbixoA npMeMHoro TpaKTa 12 coeAMHeH co 
bxoaom BToporo cornacoBaHHoro cjDMfibTpa 14 m 
BTOpbiM bxoaom KOMnneKCHoro nepeMHO>KMTeri?i 
18, BbixoAbi nepBoro 151 m BToporo 161 
nepeMHO>KMTenei/i coeflMHeHbi COOTBeTCTBeHHO c 
nepBbiM m BTopbiM BXOAaMM nepBoro cyMMaTopa 
17, buxoa KOToporo coeAMHeH c nepBbiM 
bxoaom nepBoro 6noKa cpaBHeHM^ c noporoM 
21, btopom bxoa KOToporo coeAMHeH c nepBbiM 
BbixoAOM GnoKa ynpaBneHMfl 22, BbixoA nepBoro 
6noKa cpaBHeHMfl c noporoM 21 coeAMHeH c 
nepBbiM bxoaom 6noKa pacneTa nacTOTHoro 
CABMra 20, buxoa KOToporo coeAMHeH c nepBbiM 
bxoaom 6noKa qbopMMpoBaHM?! rapMOHMKM 19 m 
nepBbiM bxoaom TpeTbero cyMMaTopa 31, 

BTOpOM BXOA 6nOK3 430pMMpOBaHMf1 rapMOHMKM 

19 coeAMHeH c buxoaom TaKTOBoro reHepaTopa 
23, nepBbiM m btopom BbixoAbi 6noKa 
CjDOpMMpOBaHMfl rapMOHMKM 19 coeAMHeHbi 
COOTBeTCTBeHHO C TpeTbMM M HeTBepTbIM 

BXOAaMM KOMnneKCHoro nepeMHOKMTena 18, 
nepBbiM m btopom BbixoAbi KOToporo coeAMHeHbi 
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cooTBeTCTBeHHO co BxoflaMM TpeTbero 24 m 
neTBepToro 25 corracoBaHHbix qbMnbTpoB, 
Bbixofl TpeTbero comacoBaHHoro cfwnbTpa 24 

COeflMHeH C nepBbIM V\ BTOpbIM BXOflaMM 

TpeTbero nepeMHOKWTerm 26 \a nepBbiM bxoaom 
SnoKa pacneTa AononHMTenbHoro nacTOTHoro 
cflBMra 30, Bbixofl neTBepToro comacoBaHHoro 
cjDnribTpa 25 coeflMHeH c nepBbiM v\ BTopbiM 
BxoflaMM neTBepToro nepeMHO>KMTenfl 27 v\ 
BTopbiM bxoaom 6\noKa pacneTa 
AonojiHMTeribHoro nacTOTHoro cflBMra 30, 
Bbixoflbi TpeTbero 26 \a neTBepToro 27 

nepeMHOKMTeJiefl COeflMHeHbl COOTBeTCTBGHHO c 

nepBbiM n BTopbiM BxoflaMM BToporo cyMMaTopa 

28, Bbixofl KOToporo coeflMHeH c nepBbiM 
bxoaom BToporo 6noKa cpaBHeHMfl c noporoM 

29, BTopoM bxoa KOToporo coeAMHeH CO BTOpbIM 
BbixoflOM bnoKa ynpaBJieHMfi 22, 
cfjopMnpytoLi^ero Ha otom Bbixo^e curHan 
OKOHHaHMfl BToporo 3Tana, BbixoA BToporo 6noKa 
cpaBHeHwa c noporoM 29 coeAMHeH c TpeTbMM 
bxoaom onoKa pacneTa AononHMTenbHoro 
nacTOTHoro cflBura 30 v\ nepBbiM bxoaom 6noKa 
ynpaBJieHMS 22, TpeTMM BbixoA KOToporo 
coeAMHeH c neTBepTbiM bxoaom onoKa pacneTa 
AonojiHMTeribHoro nacTOTHoro CABura 30, 
MeTBepTbiM BbixoA 6noKa ynpaBneHMfl 22 
SBJifieTCfi nepBbiM BbixoAOM ycTpoMCTBa v\ 
BbixoAOM CMmana OKOHnaTenbHOM oueHKM 
BpeMeHHoro nono>KeHM5i npeaMoynbi, nepBbiM 
BbixoA 6\noKa pacneTa AonoriHMTenbHoro 
nacTOTHoro CABura 30, QbopMMpyfOLnero Ha 
nepBOM BbixoAe AononHMTenbHyio oi^eHKy 
nacTOTHoro CABura, coeAHHeH co BTopbiM 
bxoaom TpeTbero cyMMaTopa 31, 
cjDopMnpyjoLi^ero Ha BbixoAe CMn-ian 
OKOH^aTejibHOM oi^eHKM nacTOTHoro CABura, 
buxoa TpeTbero cyMMaTopa mnnejcn BTopbiM 
BbixoAOM ycTpoMCTBa, cornacHO M30o"peTeHMKD 
Ha npneiviHOM CTOpoHe BBeAeHbi: nepBaa 33 m 
BTopafl 34 nnHMM 3aAep>KKM, N-1 nepBbix 

1 5 m N-1 BTopbix 16 N .-| nepeMHO>KMTejieM, 
67iok onpeAeneHMfl rpaHMLj anpMopHoro 
MHTepBana 35, cfopMMpyfOLAMM Ha nepBOM 
Bbixofle curHan Hanana anpnopHoro MHTepBana 
BpeMeHHoro nono>KeHMq btopom nac™ 
npeaMoynbi, a Ha btopom BbixoAe - CMn-ian 
OKOH^aHMfl anpnopHoro MHTepBana BpeMeHHoro 
norio>KeHMfl btopom nacTM npeaMoynbi, npn stom 
bxoa nepBOM jimhuh 3aAep>KKM 33 coeAMHeH c 
BbixoAOM nepBoro comacoBaHHoro cpunbTpa 13, 
bxoa btopom JiMHMM 3aAep>KKM 34 coeAMHeH c 
BbixoAOM BToporo comacoBaHHoro cfwnbTpa 14, 
npfi 3TOM nepBbiM 13 M BTOpOM 14 
cornacoBaHHbie qbMnbTpu cornacoBaHbi c 

KOpOTKOM KOflOBOM nOCneAOBaTenbHOCTbfO, N 

BbixoAOB nepBOM nnHUM 3aAep>KKM 15 

COeAMHeHbl C COOTBeTCTByKDLAMMM MM N 

BTopbiMi/i BXOAaMM GnoKa pacneTa nacTOTHoro 
cflBura 20 m c nepBbiMM m BTOpbiMM BXOAaMM N 
nepBbix nepeMHOKHTenew 15, N bwxoaob 
BTOpOM flMHMM 3aA©P>KKM 34 coeAHHeHbi c N 
TpeTbMMM BXOAaMi/i OnoKa pacneTa nacTOTHoro 
cflBura 20 m c nepBbiMM m BTOpbiMM BXOAaMM N 
BTopbix nepeMHO>KMTerieM 16, BbixoAbi N-1 
nepBbix nepeMHO>KMTerieM 15 coeAHHeHbi c N-1 
AonojiHMTeribHbiMM nepBbiMi/i BXOAaMM nepBoro 
cyMMaTopa 17, Bbixoflbi N-1 BTopbix 
nepeMHO>KMTeneM coeflMHeHbi c (N-1) 
AonojiHMTeribHbiMM BTOpbiMM BXOAaMM nepBoro 
cyMMaTopa 17, buxoa TaKTOBoro reHepaTopa 23 
coeAMHeH c n^TbiM bxoaom 6noKa pacneTa 
AonoriHMTeribHoro nacTOTHoro CABMra 30 v\ 
nepBbiM bxoaom GnoKa onpeAeneHM?! rpaHMi_| 
anpnopHoro MHTepBana 35, btopom bxoa 
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KOToporo coeAHHeH c BbixoAOM nepBoro 6noKa 
cpaBHeHM?i c noporoM 21 , nepBbiM bnxoa 6noKa 
onpeAeneHM^ rpaHMA anpnopHoro MHTepBana 35 
coeAMHeH co BTopbiM bxoaom 6noKa 
ynpaBfieHMfi 22 m TpeTbMM bxoaom nepBoro 
6noKa cpaBHeHMfl c noporoM 21, btopom BbixoA 
6noKa onpeAeneHMH rpaHMLi anpnopHoro 
MHTepBana 35 coeAMHeH c TpeTbMM bxoaom 
6noKa ynpaBfieHMfl 22, cjDopMMpyfOLAero Ha 
nepBOM BbixoAe curHari ynpaBneHM^, 
onpeAeriflfOLAMM MOMeHT OKOHHaHMfl mjim 
noBTopHoro 3anycKa BbinonHeHUfi nepBoro 
STana, Ha TpeTbeM BbixoAe - c^mar 
npeBbiLueHM^ nopora BToporo 3Tana, Ha n^TOM 
BbixoAe - CMman OKOH^aHMfl anpnopHoro 
MHTepBana btopom nacTM npeaM6ynbi, nfiTbiM 
BbixoA GnoKa ynpaBneHMfl 22 coeAMHeH c 
LuecTbiM bxoaom 67ioKa pacneTa 
AonoriHMTenbHoro nacTOTHoro CABMra 30, Ha 
LuecTOM BbixoAe - CMman i/iAeHTMc|DMKai4i/iM 
anpMopHoro MHTepBana BTopoti nacTM 
npeaM^ynbi, LuecTOM BbixoA bnoKa ynpaBneHMfl 
22 coeAMHeH c TpeTbMM bxoaom BToporo 6noKa 
cpaBHeHM?i c noporoM 29, HeTBepTbiM bxoa 
SnoKa ynpaBneHM^ 22 coeAMHeH co BTopbiM 
BbixoAOM 6noKa pacneTa AononHMTenbHoro 
nacTOTHoro CABi/ira 30. 

BnoK onpeAeneHM?i rpaHMi^ anpMopHoro 
MHTepBana 35 (cjDnr.5) coAep>KMT 
nocneAOBaTenbHO coeAMHeHHbie nepBbiM 
perMCTp 36, nepBbiM kjijoh 37 m nepBbiM cneTnMK 
38, oGpa3yjou4MX nepBoe nneno, 
nocneAOBaTenbHO coeAMHeHHbie btopom 

perMCTp 39, BTOpOM KJlfOH 40 M btopom cneTHMK 
41, o6pa3yfOLAMX BTopoe nneno, cxeMy M 42 m 
cxeMy HE 43, npw stom nepBbiM m BTOpOM Bxoflbi 
nepBoro 36 m BToporo 39 perMCTpoB m nepBbiM 
bxoa cxeMbi H o6"beAMHeHbi, o6pa3ya btopom 
bxoa 6noKa onpeAeneHMS rpaHMi^ anpMopHoro 
MHTepBana 35, BTopbie bxoan nepBoro 37 v\ 
BToporo 40 KntoneM o6"beAMHeHbi, oGpa3y?i 
nepBbiM bxoa SnoKa 35, bnxoa nepBoro 
cneTHMKa 38 SBnfieTCfi nepBbiM BbixoAOM GnoKa 
35 n coeAMHeH co bxoaom cxeMbi HE 43 w 
TpeTbMM bxoaom nepBoro perncTpa 36, buxoa 
BToporo cneTHMKa 41 ^BnqeTC^ BTopbiM 
BbixoAOM 6noKa 35 m coeAMHeH c TpeTbMM 
bxoaom BToporo perncTpa 39, btopom bxoa 
BToporo cneTHMKa 41 coeAMHeH c BbixoAOM 

CXeMbl H, BXOA KOTOpOM COeAMHeH C BblXOAOM 

cxeMbi HE 43. 

nepBbiM 21 m btopom 29 GnoKM cpaBHeHM?! c 
noporoM BbinonHeHbi SKBMBaneHTHO, npMMep mx 
BbinonHeHnsi noKa33H Ha cjDnr.6. BnoK cpaBHeHMfl 
c noporoM coAep>KMT KOMnapaTop 42, nepBbiM 
KHfon 43, btopom Knfon 44, perMCTp 45 m 
TpeTMM Knion 46, npM gtom nepBbie BXOAbi 
KOMnapaTopa 42 m BToporo Knfona 44 
o6"beAMHeHbi, o6pa3y^ nepBbiM bxoa SnoKa 
cpaBHeHMa c noporoM, KOTopbiM aBnaeTca 
ci/irHanbHbiM bxoaom, BTopoM bxoa KOMnapaTopa 

42 coeAMHeH c BbixoAOM perMCTpa 45, bnxoa 
KOMnapaTopa 42 coeAMHeH c nepBbiM bxoaom 
nepBoro Kniona 43, btopom bxoa nepBoro hcnfona 

43 ABnaeTC?! ynpaBnaeMbiM BTopbiM bxoaom 
SnoKa cpaBHeHMfl c noporoM, BbixoA nepBoro 
Knfona 43 flBnaeTCfl BbixoAOM GnoKa cpaBHeHMfl 
c noporoM m coeAMHeH co BTopbiM bxoaom 
BToporo Kjnona 44, buxoa KOToporo coeAMHeH 
co bxoaom perMCTpa 45 m nepBbiM bxoaom 
TpeTbero Kxuona 46, btopom bxoa KOToporo 
fiBnfieTC^ TpeTbMM bxoaom 6no«a cpaBHeHM^ c 
noporoM m fmnfieTCfl ynpaBn^eMbiM bxoaom, 
TpeTMM bxoa TpeTbero KJiiona 46 JiBn^eTC^ 
bxoaom CMmana nepBOHananbHoro 3HaneHMa 
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nopora (cooTBeTCTBeHHO nepBoro nnn BToporo 
3Tana) m cfcopMMpyeTca BHyTpn 6noKa. 

Bjiok pacneia flonojiHMTeribHoro nacTOTHoro 
cflBura 30 noKa3aH KaK npniviep BbinonHeHMfl 
(ct>Mr.7) i/i coflep>KMT: nepBbiM 47, btopom 48, 
TpeTMM 49 m HeTBepTbiM 50 perncTpbi, nepBbiM 

51, BTQpOM 52, TpeTMM 53, MeTBepTbIM 54 M 

n^TbiM 55 KntOHM, nepBbiM 56 n btopom 57 
cneTHMKM m y3en pacneTa nacTOTHoro cflBura 
58, npn gtom nepBbie bxoau nepBoro perncTpa 
47 m BToporo KJiJona 52 o6"beflMHeHbi, ob"pa3y?i 
nepBbiM bxoa onoKa 30, nepBbie Bxoflbi BToporo 
perMCTpa 48 v\ nepBoro Knrona 51 oo"~beAMHeHbi, 
o6pa3y^ BTopow bxoa 6noKa 30, BTopbie Bxoflbi 
nepBoro perncTpa 47, BToporo perncTpa 48 m 
nepBbiM bxoa nepBoro cneTMMKa 56 
o6"beflMHeHbi, oo"pa3ya TpeTMM bxoa onoKa 30, 
Bbixoflbi nepBoro 47 m BToporo 48 perMCTpoB 

COeflMHeHbl COOTBeTCTBeHHO c nepBbiMM 

BxoflaMM TpeTbero 53 m neTBepToro 54 KJifoneM, 
BTopbie Bxoflbi KOTopbix o6"beAMHeHbi, o6pa3ya 
neTBepTbiM bxoa GnoKa 30, nepBbiM m btopom 
Bxoflbi nflToro KnioHa 55 jmnflioTCfl 

COOTBeTCTBeHHO nflTbIMM M LIieCTblMM BXOflaMM 

SrioKa 30, buxoa naToro Knfona 55 coeAMHeH co 
BTopbiM bxoaom nepBoro c^eTHMKa 56, BbixoA 
nepBoro cneT^MKa 56 coeAMHeH co bxoaom 

BTOporO CHeTHMKa 57 M BTOpbIMM BX0A3MM 

nepBoro 51 m BToporo 52 icmoneM, BbixoAbi 
nepBoro 51 m TpeTbero 53 KnioneM coeAMHeHbi 
co bxoaom TpeTbero perMCTpa 49, BbixoAbi 
BToporo 52 m neTBepToro 54 KJifoneM coeflMHeHbi 
co bxoaom neTBepToro perMCTpa 50, BbixoAbi 
TpeTbero 49 m neTBepToro 50 perMCTpoB 
coeAMHeHbi COOTBeTCTBeHHO c nepBbiM m 
BTopbiM BXOAaMM y3fia pacneTa MacTOTHoro 
CABMra 58, BbixoA KOToporo ABnaeTCfl nepBbiM 
BbixoflOM onoxa 30, TpeTMM bxoa y3fia pacneTa 
nacTOTHoro cflBMra 58 coeAMHeH c BbixoAOM 
BToporo cneT^MKa 57, bwxoa KOToporo aBnaeTca 

BTOpbIM BblXOAOM OTIOKa 30. 

Bjiok ynpaBneHMfi 22 (cf)Mr.8) npMBeAeH KaK 
npMMep BbinoriHeHMfl m coflep>KMT: nepByio 59, 
BTopyjo 60 n TpeTbio 61 cxeMbi H, nepByro 62 m 
BTopyto 63 cxeMbi HE, cxeiwy MJ1H 64, nepBbiM 
65 m BTopoM 66 cfopMMpoBaTenM MMnynbcoB m 
perMCTp 67, npM stom nepBbiM bxoa nepBOM 
cxeMbi H 59 ABfifieTC?! BTopbiM bxoaom onoKa 
ynpaBfieHMa 22, nepBbiM bxoa btopom cxeMbi H 
i/i bxoa btopom cxeMbi HE oS^beAHHeHbi, o6pa3ya 
TpeTHM bxoa 6riOKa 22, Bbixofl BTopoCi cxeMbi HE 
coeAMHeH co BTopbiM bxoaom nepBOM cxeMbi M, 

BblXOfl KOTOpOM 3BJ13eTCfl LLieCTblM BblXOAOM 

onoKa ynpaBneHMfl 22 v\ coeAMHeH c nepBbiM 
bxoaom cxeMbi MJ1M 64, BTopoM bxoa KOTOpOM 
o6"beAMHeH co bxoaom nepBoro 
cjDopMMpoBaTerm MMnyribca 65 m BTopbiM 
bxoaom BTopoM cxeMbi H 60 m coeAMHeH c 
BblXOAOM perMCTpa 67, BbixoA KOToporo 
aBnaeTca TpeTbMM BbixoAOM onoKa ynpaBneHMfl 
22, nepBbiM m btopom bxoan perMCTpa 67 
o6"beAMHeHbi, oGpa3ya nepBbiM bxoa onoKa 
ynpaBfieHMfi 22, BbixoA cxeMbi HJ1H 64 
coeAHHeH co bxoaom nepBOM cxeMbi HE 62 m 
nepBbiM bxoaom TpeTbeM cxeMbi V\ 61, bhxoa 
nepBOM cxeMbi HE aBnaeTca nepBbiM bnxoaom 
orioKa ynpaBneHMfl 22, BbixoA nepBoro 
cjDopMwpoBaTeria MMnyribca 65 flBnaeTCfl 
neTBepTbiM BbixoAOM onoKa ynpaBneHM* 22, 

BTOpOM BXOA TpeTbeM CXeMbl V\ 61 flBJiaeTCfl 

neTBepTbiM bxoaom onoKa 22, a BbixoA ee - 

BTOpbIM BblXOAOM 67l0Ka 22, BblXOA BTopoM 

cxeMbi V\ 60 coeAMHeH co bxoaom BToporo 
cjDopMMpoBaTerifi MMnyribca 66, bwxoa KOToporo 
aBnaeTca nflTbiM buxoaom onoKa ynpaBneHMfl 
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22 

Ocy mecT Bfifl iot 3a?iBrifieMbiM cnoco6 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai_|MM CMCTeMbl 

CB33M cneAyioLAMM o6pa30M: 
Ha nepeAafoiASM CTopoHe: 

- cjDopMMpyioT i^McppoBOM BMAeocMman, 
cocTOflLi^MM M3 AByx HacTeM, pa3AeneHHbix 
nay30M 3aAaHHOM ati MTen bHOCTM , 

nepBaa nacTb npeACTaBfiaeT co6om N 

KOpOTKMX KOAOBblX 

nocrieAOBaTeribHOCTeM, 

BTopa^ nacTb npeACTaBfifieT coSom M 

ATlMHHblX KOAOBblX 

nocneAOBaTenbHOCTeM; 

- CjDMJlbTpyiOT CCjDOpMMpOBaHHblM L^MCppOBOM 

BMAeocMman, BbinonH^ioT ero 
i^McjapoaHarioroBoe npeo6pa30BaHne, 
ocyLAecTBJi?iioT nepeHoc CMTHana Ha HecyLAyio 
nacTOTy, ycMfiMBaioT m nepeAaioT ero no KaHany 

CBE3M; 

Ha npMeMHOM CTopoHe bxoahom cm man 
cfwribTpyfOT, ycMfiMBaioT, nepeHoc^T Ha 
bm AeonacTOTy , ocyLi^ecTBnaioT ero 
aHajioro-i^Mc^poBoe npeo6pa30BaHMe m 
Aei4MMau,Mio, cjDopMMpy^ bxoahom I^MCj^pOBOM 
KOMnneKCHbiw curHan Ha BHAeo^acTOTe; 

4aCTOTHO-BpeMeHHyiO CMHXpOHM3ai_|MIO 

BbinoriHfifOT b ABa STana, npM stom Ha nepBOM 
3Tane onpeAen^ioT anpMopHbiM MHTepBan 
BpeMeHHoro nono>KeHMa npeaM^yribi ati^ 
BToporo 3Tana m npeABapMTeribHyio oi_|eHi<y 
nacTOTHoro CABMra Me>KAy Hecyu^eM nacTOTOM 
BXOAHoro CMTHaria m nacTOTOM onopHoro 
CMmana, ati^ nero 

ocymecTBn^ioT cornacoBaHHyio c oahom 

KOpOTKOM koaobom nOCfieAOBaTeflbHOCTblO 
C|3MribTpai4MfO CCjDOpMMpOBaHHOrO BXOAHOrO 

UMcjDpoBoro KOMnneKCHoro CMTHana, cjDopMMpya 
KOMnneKCHbie otkjimkm nepBoro 3Tana, 

BbiMMcnfliOT KBaApaTbi MOAyneM 
KOMnneKCHbix otktimkob nepBoro 3Tana, 

BbNMcnfliOT cyMMbi N KBaApaTOB MOAyneM 
KOMnneKCHbix otioimkob nepBoro STana, B3STbix c 

MHTepBanOM, paBHbIM AnMTenbHOCTM KOpOTKOM 

koaobom nocrieAOBaTeribHOCTH, 

cpaBHMBaioT nonyneHHbie cyMMbi c 
33AaHHbiM noporoM nepBoro STana, npM 
npeBbiiueHUM nopora: 

BpeMeHHoe nono>KeHMe Hanana npeawiGynbi, 
cooTBeTCTByfomee nony^eHHOM cyMMe, 
nonaraioT TeKymMM BpeMeHHbiM nono>KeHMeM 
npeaMoynbi, 

cjDopMMpyioT TexyLAyio oi^eHKy nacTOTHoro 
cflBura no ycpeflHeHHOM pa3HOCTM cjD33 CMe>KHbix 
KOMnneKCHbix OTKnMKOB nepBoro GTana c n-ro no 
(N-n+1 )-m, cooTBeTCTByioinMX cnaraeMbiM 
cyMMMpoBaHM^i, rAe n - Lienoe ^Mcno, 

Cn < - - 1) , 
2 

nopor nepBoro 3Tana ycTaHaBnMBaioT 
paBHbiM nonyneHHOM cyMMe; 

onpeAen^ioT Ha^ano anpMopHoro MHTepBana 
BpeMeHHoro nono>KeHMfi btopom nacTM 
npeaMoynbi no BpeMeHHOMy nono>KeHMio 
npeaMoynbi, cooTBeTCTByioineMy nepBOMy 
npeBbiLueHUfo nopora nepBoro 3Tana; 

onpeAen^ioT OKOH^aHMe anpMopHoro 
MHTepBana BpeMeHHoro nono>KeHMfl btopom 
nacTM npeaMSynu no TeKyujeMy BpeMeHHOMy 
nono>KeHMio npeawi6ynbi; 

k MOMeHTy Hanana BToporo 3Tana 
onpeAenaioT npeABapMTenbHyio oueHKy 
nacTOTHoro CABMra Me>KAy Hecyu^eM nacTOTOM 
BXOAHoro CMTHana m nacTOTOM onopHoro 
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cwmana ksk TeKyu^yfo oi^eHKy nacTOTHoro 
cflBMra; 

k MOMemy Havana anpnopHoro i/iHTepBana 
BpeMeHHoro nono>KeHMfl btopom nacTH 
npeaMoynbi nopor nepBoro STana nonaraioT 
paBHbiM nepBOHananbHOMy 3HaHeHwo, a 
TeKyu^ee BpeiweHHoe nono>KeHi/ie npeaMb~ynbi 
CHMTafOT HeonpefleneHHbiM; 

- Ha BTopoM 3Tane ocyLi^ecTBJifiwT oi^eHKy 
BpeiwieHHoro nono>KeHi/ia npeaiviSyribi v\ 
OKOH^aTeribHyK) oueHKy nacTOTHoro cflBMra 
Me>Kfly Hecyu^eM nacTOTOw BXOAHoro CMmana w 
HacTOTOM onophioro cumana, flnsi nero 

KoppeKTupyfOT #a3y BXOAHoro Ai/iabpoBoro 
KOMnneKCHoro cumana Ha MHTepBane pao"oTbi 
BToporo 3Tana c y^eTOM npeABapi/iTenbHow 
OI4SHKM nacTOTHoro cflBMra Mex<fly Hecyu^eM 
nacTOTOM BxoflHoro cumana m nacTOTofi 
onopHoro cumana, 

ocymecTBnafOT cornacoBaHHyio c oahom 
Ahmhhom koaobow nocneAOBaTenbHOCTbio 

CjDMnbTpai^MK) CKOppeKTMpOBaHHOrO BXOflHOrO 

i4Mcf)poBoro KOMnneKCHoro cumana, cfcopMnpyfl 
KOMnneKCHbie otioimkh BToporo 3Tana, 

BbNucn^JOT KBaflpaTbi MOflyneti 
KOMnneKCHbix otioimkob BToporo 3Tana, 

cpaBHHBafOT KBaflpaTbi MOAynetf 
KOMnneKCHbix otioimkob BToporo STana c 
3aflaHHbiM noporoM BToporo 3Tana Ha 
anpnopHOM MHTepBane BpeMeHHoro nono»<eHMfl 
BTopoM nacTM npeaMb"ynbi, npw HenpeBbimeHMM 
nopora nonarafOT npeaivi6yny Heo6hiapy>KeHHOM, 

npM npeBbiLueHMM nopora BToporo 3Tana 
nonarafOT npeaMGyny o6Hapy>KeHHOM, Torfla 

onpeflenfifOT OKOH^aTenbHyfo oueHKy 
BpeivieHHoro nono>KeHwa npeaMoynbi no 
BpeivieHHOMy nonoxeHMio nepBoro npeBbiiueHMfl 
nopora BToporo 3Tana, 

Ha anpnopHOM MHTepBane BpeMeHHoro 
nonoweHwa BTopoM nacTM npeaMoynbi 
onpeAenatoT BpeiweHHoe nono>KeHMe, 
cooTBeTCTByfOLi^ee MaKCMManbHOMy 3Ha^eHMfo 
KBaflpaTa MOAyna KOMnneKCHoro onoiMKa 
BToporo 3Tana ahuhhom koaobom 
nocneAOBaienbHOCTM, 

onpeAenaioT AononHi/iTenbHyio oi^eHKy 
nacTOTHoro CABura no ycpeAHeHHOM pa3HOCTH 
cfca3 M KOMnneKCHbix OTKnMKOB BToporo 3Tana: 

KOMnneKCHoro OTKnuKa BToporo 3Tana, 
cooTBeTCTByioLAero MaKCMManbHOMy 3Ha^eHMio 
KBaApaTa MOAyna, v\ otktimkob BToporo GTana, 
OTCTOfiLi^MX ot SToro OTKnuKa Ha i_|enoe Mucno 
AHMTenbHOCTM MHTepBana ajimhhom koaobom 
nocneflOBaienbHOCTM ot 1 flo (M-1), 

onpeAenauDT OKOH^aTenbHyio oi^eHKy 
nacTOTHoro CABMra Mex<Ay Hecyinefi h3ctotom 
BXOAHoro cumana n nacTOTOw onopHoro 
cumana KaK cyMMy npeABap^TenbHOM m 
AononHHTenbHOM ol^hkm nacTOTHoro CABHra. 

TeKyii^yHD oi^eHKy nacTOTHoro CABura 
cjDopMnpyjoT, HanpuMep, kbk OTHOiueHwe 
ycpeAHeHHOM pa3H0CTM cpa3 KOMnneKCHbix 
OTKni/iKOB nepBoro 3Tana k A/inTenbHocxn 
kopotkom koaobom nocneAOBaTenbHOCTH. 

Ha^ano anpnopHoro MHTepBana BpeMeHHoro 
nono>KeHM^ BTopoM nacTM npeaM^ynbi 
onpeAen?iK)T, HanpMMep, paBHbiM cyMMe 
BpeMeHHoro nonoweHi/ia npeaM^ynbi, 
cooTBeTCTByioLAero nepBOMy npeBbiLiieHMio 
nopora nepBoro 3Tana, AnnTenbHOCTM (N-2)-x 
kopotkmx KOAOBbix nocneAOBaTenbHOCTeti m 
AHMTenbHOCTM nay3bi. 

OKOH^aHne anpMopHoro MHTepBana 
BpeMeHHoro nonox<eHWfl btopom ^acTM 
npeaMGynbi onpeAenatoT, HanpMMep, paBHbiM 
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cyMMe TeKymero BpeMeHHoro nonoweHMa 
npeaM6ynbi, An^TenbHOCTM (N+3)-x kopotkmx 
KOAOBbix nocneAOBaTenbHOCTeM m 

AnnTenbHOCTM nay3bi. 

Oa3y BXOAHoro i4nc|DpoBoro KOMnneKCHoro 
cumana Ha MHTepBane pa6oTbi BToporo 3Tana 
KoppeKTupyioT, yMHOKaa oTcneTbi BXOAHoro 
i4n4)poBoro KOMnneKCHoro cumana Ha 

KOMnneKCHblM MHO>KI/ITenb eAUHMHHOM 

aMnnnTyAbi, cf)a3a KOToporo paBHa 
npoM3BeAeHMK) npeABapnTenbHOM oueHKM 
nacTOTHoro CABura Ha BpeMeHHbie nono>KeHM^ 

OTCHeTOB. 

flononHMTenbHyio OAeHKy nacTOTHoro CABura 
onpeAenaioT, HanpuMep, KaK OTHOLueHne 
ycpeAHeHHOM pa3HOCTM cf)a3 KOMnneKCHbix 
OTKnuKOB BToporo 3Tana k An^TenbHOCTM 
AnMHHOM koaobom nocneAOBaTenbHOCTi/i. 

OKOHHaTenbHyio oi^eHKy BpeMeHHoro 
nono>KeHM^ npeaM^ynbi, a WMeHHO Hanana 
npeaMSynbi, onpeAenaioT paBHOM pa3HOCTM 
BpeMeHHoro nono>KeHMfi nepBoro npeBbiiueHMfl 
nopora BToporo 3Tana n cyMMbi AnnTenbHOCTeM 
nepBofi nacTM npeaM6ynbi m nay3bi. 

3a5iBnaeMbiM cnoco6 peann3yioT Ha 

yCTpOMCTBe HaCTOTHO-BpeMeHHOM 
CMHXpOHM3ai_|MM CMCTeMbl CBfl3W, CTpyKTypHafl 

cxeMa KOToporo BbinonHeHa Ha cjDnr.3 n 4. 

PaccMOTpuM peann3ai4Mio 3a^Bn?ieMoro 
cnocoGa Ha nepeflaioLneM CTopoHe, ncnonb3ya 
An?i 3Toro cf)nr.3. 

TaKTOBbiM reHepaTop 1 , ASMynbTMnneKcop 2, 

nepBblM CHeTHMK 3, BTOpOM CHeTHMK 4, TpeTMM 
CHeTHMK 6, HeTBepTbIM CHeTHMK 7, CHeTHMK 

nay3bi 32 w cyMMaTop 9 ncnonb3yioT Ana 
cpopMMpoBaHM^ L^ncppoBoro BMAeocumana 
npeaM^ynbi, a onoK cf)opMnpoBaHMfi A^HHbix 10 
ncnonb3yioT Ana o>opMMpoBaHM3 

MHCfopMai^MOHHOrO CMTHana CMCTeMbl CBfl3fl. 

BpeMeHHaa CTpyKTypa curHana npeaMoynu 
3apaHee onpeAeneHa. 

B 3a?iBnfieMOM ycTpoMCTBe Ha nepeAaioL^eti 
CTopoHe b KanecTBe nepBoro 3, BToporo 4, 
TpeTbero 6, neTBepToro 7 cneT^MKOB v\ 
cneTHMKa nay3bi 32 ncnonb3yioT CTaHAapTHbie 
nporpaMMnpyeMbie c^eTHMKH, HanpuMep cepnn 
564 HE10 n flp. B KanecTBe nepBoro 5 m 
BToporo 8 nocTOAHHbix 3anoMMHaioLAMX 
ycTpoticTB ncnonb3yioT M3BecTHbie nocTO^HHbie 
3anoMMHaioLAMe ycTpowcTBa c HeoGxoA^MbiM 
o6"beMOM naM^TM. 

CcjDopMnpoBaHHbiM cuman npeaMb~ynbi m 
MHcjDopMaL|MOHHbiM ci/iman nocTynaioT nepe3 
nepeAafOLUMM TpaKT 11 b KaHan cb?13m. 

ripn cjDopMnpoBaHMM cumana npeaMoynbi n 
MHc|DopMai4MOHHoro CMTHana ocyLAecTBnfifOT mx 
BpeMeHHoe pa3AeneHne. MHcjDopMai^MOHHbiM 
cm man nocTynaeT b nepeAaioinMM TpaKT nocne 
cumana oKOH^aHi/ia npoi^eAypbi cf)opMnpoBaHMfi 
cumana npeaMoynbi. 

npoi^eAypy cjoopMnpoBaHUfi cumana 
npeaMoynbi BbinonHflioT cneAyiomuM o6pa30M. 

TaKTOBbiM reHepaTop 1 no KOMaHAe 
ynpaBneHMfl Hanana nnn noBTopa nepeAann 
cumana npeaMoynbi, nocTynaioLneM Ha ero 
bxoa, cf)opMi/ipyeT TaKTOBbie MMnynbCbi, 
napaMeTpbi KOTOpbix onpeAenaioTCfl 
AnnTenbHOCTbio nuna koaobnx 

nocneAOBaTenbHOCTeti (ncn). C BbixoAa 
TaKTOBoro reHepaTopa 1 TaKTOBbie MMnynbCbi 
nocTynaioT Ha nepBbiM bxoa AeMynbTunneKcopa 
2, Ha BTopoCi m ^eTBepTbiM ynpaBnfieMbie BXOAbi 
KOToporo cooTBeTCTBeHHO c BbixoAa nepBoro 
cneT^MKa 3 i/i c BbixoAa cneT^MKa nay3bi 32 
nocTynaioT cumanbi ynpaBneHna (KOMMyTai^nn). 
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Ha TpeTMM ynpaBnaeMbiM bxoa 
AeiviyribTMnrieKcopa 2 m Ha ynpaBnaeMbiM bxoa 
onoKa cf)opMMpOBaHMfi AaHHbix 10 c BbixoAa 
neTBepToro cneTHMKa 7 nociynaeT CMman 
KOMMyTai4HM - OKOHHaHi/ifl npeaivi6yribi. 

HcxoAHoe cocTOflHue cumanoB ynpaBfieHna 

(KOMMyTai_|MI/l) yCTaHaBJIMBaHOT T3KMM o6"pa30M, 

hto nepBOHanaribHO TaKTOBbie MMnynbCbi TonbKO 
c nepBoro BbixoAa A^MynbTMnneKcopa 2 
nodynafOT Ha bxoa BTOporo cneTHMKa 4. BTopoi/i 
CMeTHMK 4 nporpaMMnpytoT TaKMM o6"pa30M, 
HTo6bi oh Ha BbixoAe cqbopMMpoBan cm man, 
cooTBeTCTByraLAMM aApecaM TeKymMX 
oneivieHTOB kopotkom koaobom 

nocneAOBaTenbHOCTM, a cuman Ha CTapujeM 
pa3p^AS, paBHbiM, HanpMMep, norn^ecKOM 

eAMHMI4e, MHAHUHpyST 0K0HH3HMe CHMTblBaHMfl 

onepeAHOM kopotkom koaobom 

nocneflOBaTenbHOCTM. 

no cm many aApecoB TeKymMX aneMeHTOB 
KOpOTKOM koaobom nocneAOBaTenbHOCTM, 
nocTynanoLi^eMy c BbixoAa BToporo cner-iMKa 4 
Ha bxoa nepBoro nocTOAHHoro 3anoMMHafOLi^ero 
ycTpoMCTBa 5, b orioKe 5 ocymecTBnfifOT 
i^MKnuHecKoe CHMTbiBaHMe TeKyu^nx aneivieHTOB 

KOpOTKOM KOAOBOM nocneAOBaTenbHOCTM, 

KOTopbie nocTynaroT c BbixoAa nepBoro 
nocTOAHHoro 3anoMMHaK)Li^ero ycTpoMCTBa 5 Ha 
nepBbiM bxoa cyMMaTopa 9 m Aanee c ero 
BbixoAa nodynafOT Ha bxoa nepeAaioLAero 
TpaKTa 1 1 . no CMmany OKOH^aHMa CHMTbiBaHMa 
onepeAHOM kopotkom koaobom 

nocjieAOBaTeribHOCTM, KOTopbiM nociynaeT Ha 
bxoa nepBoro cneTHMKa 3, ocyL^ecTBfiafOT 
noAcneT (HaKonneHMe) ^Mcna 14MKJ10B 
c^MTbiBaHMfl m cjDopMnpyfOT Ha BbixoA© nepBoro 
CMeTHMKa 3 CMman ynpaBiieHMfi, paBHbiM, 
HanpMMep, norM^ecKOM eAMHMLje, ecriM mmcjio 

L^MKTIOB paBHO 33AaHH0My HMCJiy N KOpOTKMX 

koaobnx nocneAOBaTenbHOCTeM b CMmane 
npeaM6ynbi. 

ripn 3tom b TeneHHe BpeMeHHoro HHTepBana 

CjDOpMMpOBaHM?! 3aA3HHOrO HMCJ13 KOpOTKMX 

koaobnx nocneAOBaTenbHOCTeM c BbixoAa 
BToporo nocTOAHHoro 3anoMMHaioLnerQ 
ycTpoMCTBa 8 Ha btopom bxoa cyMMaTopa 9 m c 
BbixoAa onoKa <£opMMpoBaHM?i AaHHbix 10 Ha 
TpeTMM bxoa cyMMaTopa 9 CMMTbiBanoT CMmanbi, 
paBHbie Hynw. 

no ccjsopMMpoBaHHOMy CMmany ynpaBneHMfl 
c BbixoAa nepBoro cneTHMKa 3 ocymecTBnaioT 
KOMMyTai^Mto A^MynbTMnneKcopa 2, m TaKTOBbie 
MMnynbCbi c ero TpeTbero BbixoAa nocTynaioT Ha 
bxoa cneTHMKa nay3bi 32. B cneTHMKe nay3bi 32 
ocymecTBnflJOT noAcneT (HaKonneHMe) TaKTOBbix 
MMnynbcoB m nporpaMMMpytoT ero TaKMM 
o6pa30M, 4To6bi no^BneHMe b ero CTapmeM 
pa3pfiAe CMmana, paBHoro, HanpMMep, 
norMHecKOM eAMHMLie, cooTBeTCTBOBano 
OKOH^aHMfo cjDopMMpoBaHMfl nay3bi 3aAaHHOM 
AnMTenbHOCTM. 

npM 3tom b TeneHMe MHTepBana nay3bi c 
BbixoAa nepBoro nocTOAHHoro 3anoMMHaK3Li^ero 
ycTpoMCTBa 5 Ha nepBbiM bxoa cyMMaTopa 9, c 
BbixoAa BToporo nocTOSHHoro 3anoMMHaioLnero 
ycTpoMCTBa 8 Ha BTopoM bxoa cyMMaTopa 9 m c 

OTIOKa Cf)OpMMpOBaHM?1 A^HHblX 10 Ha TpeTMM 

bxoa cyMMaTopa 9 m Ha bxoa nepeAajou^ero 
Tpaiaa 11 CHMTbiBatoT ci-irHanbi, paBHbie Hynto. 

no CMmany OKOHHaHMfl cpopMMpoBaHMfl 
nay3bi 3aAaHH0M AnMTenbHOCTM, KOTopbiM 
nocTynaeT c BbixoAa c^eTHMKa nay3bi 32 Ha 
neTBepTbiM bxoa ASMynbTMnneKcopa 2, 
ocymecTBnfiJOT ero KOMMyTaijMio, m TaKTOBbie 
MMnynbCbi nocTynaioT TonbKO co BToporo 
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BbixoAa A^MynbTMnneKcopa 2 Ha bxoa TpeTbero 
cneTHHKa 6. 

TpeTMM CHeTHMK 6 nporpaMMMpytOT TaKMM 

oo"pa30M, hto Ha ero BbixoAax cf)opMMpyioT 
cm man, cooTBeTCTByioinMM aApecaM TeKymMX 
sneMeHTOB atimhhom koaobom 

nocneAOBaTenbHOCTM, a CMman Ha CTapmeM 
pa3paAe, paBHbiM, HanpMMep, norMHecKOM 

eAMHMLie, MHAML^MpyeT OKOHHaHMe CHMTblBaHMfl 

o^epeAHOM ahuhhom koaobom 

nocneAOBaTenbHOCTM. 

no CMmanaM aApecoB, nocTynatoLUMM c 
BbixoAa TpeTbero cneTHMKa 6 Ha bxoa BToporo 
nocTOAHHoro 3anoMMHaioLuero ycTpoMCTBa 8, 

OCyLi^eCTBnflHDT I^MKJIMHeCKOe CHMTblBaHMe 

TeKyu^MX aneMeHTOB ahmhhom koaobom 
nocneAOBaTenbHOCTM, KOTopbie nocTynaioT Ha 
btopom bxoa cyMMaTopa 9. no CMmany 

OKOHHaHMS CHMTblBaHMa OHepeAHOM AHMHHOM 

koaobom nocneAOBaTenbHOCTM, KOTopbiPi 
nocTynaeT Ha bxoa neTBepToro cneTHMKa 7, 
ocyLi^ecTBn?iK)T noAc^ieT (HaKonneHMe) HMcna 

I4MKJIOB CHMTblBaHM^l M CjDOpMMpyiOT Ha BblXOfle 

SToro cneTHMKa CMman ynpaBneHM?i, paBHbiM, 
HanpMMep, norMHecKOM eAMHMi^e, ecnM HMcno 
UMKnoB paBHO 3aAaHH0My HMcny M AnMHHbix 
koaobnx nocneAOBaTenbHOCTeM b CMTHane 
npeaM6yribi. 

ripn 3tom b TeneHne BpeMeHHoro MHTepBana 
cpopMMpoBaHMa 3aAaHHoro HMcna AnMHHbix 
koaobnx nocneAOBaTenbHOCTeM c BbixoAa 
nepBoro nocTOfiHHoro 3anoMMHafOLi^ero 
ycTpoMCTBa 5 Ha nepBbiM bxoa cyMMaTopa 9 m c 

6nOKa CjDOpMMpOBaHMfl AaHHblX 10 Ha TpeTMM 
BXOfl CyMMaTOpa 9 CHMTblBaJOT CMmanbi, paBHbie 

Hynjo. 

no CMTHany OKOH^aHMS qbopMMpoBaHMH 
3aAaHHoro HMcna AnMHHbix koaobhx 
nocneAOBaTenbHOCTeM, KOTopbiM nocTynaeT c 
BbixoAa neTBepToro c^eTHMKa 7 4Mcna AnMHHbix 
KOAOBbix nocneAOBaTenbHOCTeM Ha TpeTMM bxoa 
AeMynbTMnneKcopa 2 m Ha ynpaBn^eMbiM bxoa 
6noKa cjDopMMpoBaHMfi A^HHbix 10, 
ocyLAecTBnaioT KOMMyTai4Mio TaKMM o6pa30M, 
hto c BbixoAa nepBoro nocT05iHHoro 
3anoMMHaioLi^ero ycTpoMCTBa 5 Ha nepBbiM bxoa 
cyMMaTopa 9 m c BbixoAa BToporo nocTOAHHoro 
3anoMMHaioLi^ero ycTpoMCTBa 8 Ha btopom bxoa 
cyMMaTopa 9 CHMTbiBaioT cMmanbi, paBHbie 
Hynio, a c BbixoAa 6noKa cj^opMMpoBaHMfi 
AaHHbix 10 Ha TpeTMM bxoa cyMMaTopa 9 

CHMTblBafOT l/IHCjDOpMai4MOHHblM CMTHan. 

C BblXOAa CyMMaTOpa 9 CCjDOpMMpOBaHHblM 

i^McfpoBOM BMAeocMman nocTynaeT b 
nepeAaioLi^MM TpaKT 11. B nepeAaioL^eM TpaKTe 
1 1 CMman npeaM^ynbi m MHc|DopMai4MOHHbiM 
CMman npeoGpasyioT, BbinonHfi^ CTaHAapTHyio 
nocneAOBaTenbHOCTb onepai^MM (clDMnbTpai^Mio, 
i4Mc)DpoaHanoroBoe npeo6pa30BaHMe, 
MOAynflLiMio, nepeHoc Ha HecyLi^yio nacTOTy, 
ycMneHMe m t.a.). m ocyLi^ecTBn^ioT nepeAany 
nonyneHHoro CMmana (coo^Li^eHMfl) b KaHan 

CB33M. 

CMman npeaM6ynu Mcnonb3yioT Ana 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai4MM, KOTOpafl 
COCTOMT M3 A^yX GTanOB. npM 3T0M Ha nepBOM 

3Tane onpeAenaioT anpMopHbiPi MHTepBan 
BpeMeHHoro nono>KeHM^ btopom nacTM 
npeaM^ynbi m npeABapMTenbHyio oi^eHKy 
nacTOTHoro CABMra Me>KAy HecyL^eM nacTOTOM 
BXOAHoro CMTHana m nacTOTOM onopHoro 
CMmana. Ha btopom 3Tane ocyLi^ecTBn^ioT 
oi^eHKy BpeMeHHoro nono>KeHMfi npeaM^ynbi m 
OKOHHaTenbHyio oi4eHKy nacTOTHoro CABMra 
Me>KAy HecyL^eM nacTOTOM BXOAHoro CMmana m 
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nacTOTOM onopHoro curHana. 

PaccMOTpMM peariM3ai4MK) 3a?mn?ieMoro 
cnocoOa Ha npneiviHOM CTOpoHe, Mcnonb3y?i atia 
3Toro cpnr.4, Ha kotopom noKa3aHa CTpyKTypHaa 
cxeiwa 3a^BfifieMoro ycTpoficTBa Ha npneiviHOM 
CTopoHe. 

Ha npneMHOM CTopoHe b npi/ieMHOM TpaKTe 

12 bxoahom cm man, KOTopbiM nodynaeT Ha ero 
bxoa, npeABapnTeribHO cfuribTpyjoT, ycMnMBaioT, 
nepeHocaT Ha BUfleonacTOTy, ocyinecTBraroT ero 
aHanoro-u.McfcpoBoe npeo6pa30BaHne, 
Aei^MMai^MK) n T.fl. B pe3ynbTaie nero 

CjDOpMMpytOT BXOflHOM L^CjDpOBOM KOMIIJieKCHblM 

cuman Ha BUfleonacTOTe. 

CnHcf)a3Hafl m KBaflpaTypHaa cocTaBfiflfOLi^ne 
BxoflHoro L|Mc|DpoBoro cumana c nepBoro m 
BToporo BbixoflOB npMeMHoro TpaKTa 12 
nocTynarcT cooTBeTCTBeHHO Ha Bxoflbi nepBoro 

13 m BToporo 14 comacoBaHHbix cpunbTpoB m Ha 

nepBbIM M BTOpOM BXOflbl KOMnneKCHOTO 

nepeMHOKMTen^ 18. 

B nepBOM comacoBaHHOM cfwnbTpe 13 
ocymecTBriflJOT cornacoBaHHyio c oahom 

KOpOTKOM KOflOBOM nOCneAOBaTenbHOCTbHD 
CjDMnbTpai^MJO CMHCf)a3HOM K0Mn0H8HTbl BXOflHOrO 

CMmana. Bo btopom comacoBaHHOM cfti/iribTpe 

14 ocyLi^ecTBn^fOT cornacoBaHHyio c oahom 

KOpOTKOM KOflOBOM nOCneAOBaTenbHOCTbHD 

QbnribTpai4MK) KBaApaTypHOM KOMnoHeHTbi 
BxoflHoro cumana. 

Ha BbixoAax nepBoro 13 m BToporo 14 

comacoBaHHbix a>MnbTpoB qbopMMpyjoT 

KOppeJlfll^MOHHbie OTKJ1MKM COOTBeTCTBeHHO ATI^ 
CMHCf)a3HOM M KB3ApaTypH0M COCTaBfiafOLL^MX 

BXOAHoro i4Mcj3poBoro KOMnneKCHoro CMmana, 
KOTopbie nocTynafOT Ha bxoan nepBOM 33 m 

BTOpQM 34 J1HHMM 3aflep>KKM COOTBeTCTBeHHO 
ATlfl CMHCjDa3HOM M KBaflpaTypHOM COCTaBn^HDLi^MX 

CMTHana. 

B nepBOM 33 v\ BTOpOM 34 ni/iHwax 3aflep>KKM 
3anoMMHaioT (3anMCbiBaioT) otktimkm 

COOTBeTCTBeHHO £$\5\ CMH#a3HOM M 
KBaflpaTypHOM COCTaBJl?1K)LHMX C A^CKpeTOM, 

HanpMMep, b oamh ^nn Ha MHTepBane 

AHMTenbHOCTM N KOpOTKMX KOflOBblX 

nocneAOBaTenbHOCTeM. Ka>KAaa nMHMa 

3aAep>KKM COOTBeTCTBeHHO A^?1 CMHC£a3HOM M 

KBaApaTypHOM cocTaBnsiom.MX MMeeT N 

BblXOflOB. 

B nepBbix 15i-15n 
1 6 1-1 6n nepeMHO>KMTen^x 

KB3flpaTbl COOTBeTCTByKDLUMX 
CMHQba3HOM M KBaApaTypHOM COCTaBnEIOLLJ.MX 

nepBoro 3Tana, KOTopbie nocTynaioT Ha 
cooTBeTCTByfOLi^ne mm nepBbie m BTopbie BXOAbi 
nepBoro cyMMaTopa 17. 

B nepBOM cyMMaTope 17 nyTeM 

CyMMMpOBaHMfl COOTBeTCTByfOLi^MX KBaflpaTOB 
CMHCf)a3HOM M KBaApaTypHOM COCTaBnfllOLLJ.MX 

otktimkob BbNMcn^fOT cyMMy N KBaApaTOB 
MOAynew KOMnjieKCHbix otkjimkob nepBoro 
3Tana, B3flTbix c MHTepBanoM, paBHbiM 

ATlMTeJIbHOCTM KOpOTKOM KOAOBOM 

nocneAOBaTenbHOCTM, KOTopbie nocTynaioT Ha 
nepBbiM bxoa nepBoro OnoKa cpaBHeHna c 
noporoM 21. Ha btopom bxoa nepBoro OnoKa 
cpaBHeHfifi c noporoM 21 c nepBoro BbixoAa 
OnoKa ynpaBneHMfi 22 nocTynaeT CMman 
ynpaBneHna, onpeAenflioinMM MOMeHT 
OKOH^aHWfl mjim noBTopHoro 3anycKa 
BbinoiiHeHMfi nepBoro 3Tana. Ha TpeTMM bxoa 
nepBoro OnoKa cpaBHeHMfl c noporoM 21 m 
btopom bxoa 6noKa ynpaBneHMfl 22 c nepBoro 
BbixoAa GnoKa onpeAeneHMfi rpaHMi4 
anpnopHoro MHTepBana 35 nocTynaeT curHan 
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Havana anpnopHoro MHTepBana BpeivieHHoro 
nono>KeHM?i btopom nacTM npeaMGyribi, no 
KOTopoiwy ocyii^ecTBrifiHDT ycTaHOBKy 
nepBOHaHaribHoro (ncxoAHoro) 3HaMeHna nopora 
nepBoro 3Tana. 3Ta ycTaHOBKa Heo6xoAHMa ppn 
Havana onepeflHoro 141/iKna pa^oTbi nepBoro 
3Tana CMHxpoHM3ai4i/in. B nepBOM o\noKe 
cpaBHeHna c noporoM 21 nocneAOBaTenbHO 
cpaBHMBatoT pe3yribTaTbi cyMMnpoBaHna c 
BbixoAa nepBoro cyMMaTopa 17 c noporoM 
nepBoro 3Tana H1. Pe3yjibTaTbi cpaBHeHna c 
BbixoAa nepBoro 6roKa cpaBHeHMfi c noporoM 21 
nocTynatoT Ha btopom bxoa 6noKa onpeAeneHMfi 
rpaHi/114 anpnopHoro MHTepBana 35 n Ha nepBbiw 
bxoa 6rioKa pacneTa nacTOTHoro cflBura 20. 
ripn npeBbiLiieHMM nopora nepBoro 3Tana: 
TeKym,MM BpeMeHHbiM nojio>KeHMeM 
npeaM^yribi CHMTawT BpeiweHHoe noro>KeHMe 
Havana npeaMGynbi, cooTBeTCTByHDLi^ee 
pe3yribTaTy cyMMnpoBaHMfi; 

b SrioKe pacneTa ^acTOTHoro CABura 20 
c|3opMnpyjoT TeKym,yK) oi^eHKy nacTOTHoro 
CABura; 

b GnoKe onpeAeneHUfl rpaHMi^ anpnopHoro 
MHTepBana 35 onpeAen^JOT Hanano anpnopHoro 
MHTepBana BpeivieHHoro noro>KeHMfi btopom 
nacTM npeaMoynbi (no nepBOMy npeBbiujeHMfo 
nopora) v\ OKOH^aHne anpMopHoro MHTepBana 
BpeivieHHoro nonoweHi/ia btopom MacTM 
npeaMoynbi (no nocneAHeMy npeBbiujeHMK) 
nopora paGoTbi nepBoro 3Tana); 

TeKym,yio oi4eHKy nacTOTHoro CABfira 
c|3opMnpyjoT b OnoKe pac-ieTa nacTOTHoro 
CABura 20 no ycpeAHeHHOM pa3HOCTM cpa3 
KOMnneKCHbix otkjimkob nepBoro 3Tana, 
nocTynajoLi^nx Ha BTopbie m TpeTbM BXOAbi 6noKa 
20. 

YcpeAHeHHyio pa3HOCTb cf)a3 cipopMMpyioT, 
HanpMMep, KaK cyMMy npoM3BeAeHMM 
KOMnneKCHbix otioimkob Ha KOMnneKCHO 
conpfixeHHbie coceAHMe OTKni/iKM. npuneM n-1 
Ha^anbHbix m n-1 nocneAHMX Koppen^u,MOHHbix 

OThUIMKOB He MCnonb3yK)T B CjDOpMMpOBaHMM 

cyMMbi. 3HaneHMe apryMeHTa nony^eHHoro 
KOMnneKCHoro nucna paBHO ycpeAHeHHOM 

pa3HOCTM Cf)a3. l~lpH 3TOM OTHOLUeHMe 

ycpeAHeHHOM pa3HOCTM 4)a3 k AnnTenbHOCTM 
KopoTKOM koaobom nocneAOBaTenbHOCTM paBHO 
OLJ,eHKe TeKym,ero nacTOTHoro cflBura. 

Oi4eHKa TeKyu4ero «-iacTOTHoro CABura 
nocTynaeT c BbixoAa 6noKa 20 Ha nepBbiM bxoa 
OnoKa cf)opMMpoBaHMfi rapMOHi/iKM 19 n Ha 
nepBbiM bxoa TpeTbero cyMMaTopa 31 m 
cooTBeTCTByeT TeKym,eM "rpy^oM" oi^eHKe 

HaCTOTHOM paCCTpOMKM. Ha BTOpOM bxoa 6\noKa 
CjDOpMMpOBaHMfl TapMOHMKM 19, Ha nepBbiM bxoa 
6noKa onpeAeneHMfi rpaHMU, anpnopHoro 
MHTepBana 35 m Ha n^TbiM bxoa OnoKa pacneTa 
AononHMTenbHoro ^acTOTHoro CABura 30 c 
BbixoAa TaKTOBoro reHepaTopa 23 nocTynaeT 
cm man TaKTOBOM nacTOTbi, nepMOA KOToporo 
paBeH b AaHHOM cnynae AnnTenbHOCTM HMna 

ncn. 

Hanano anpMopHoro MHTepBana BpeMeHHoro 
nono>KeHM?i btopom nacTM npeaMoynbi 
onpeAen^ioT b GnoKe onpeAeneHM^ rpaHMi^ 
anpMopHoro MHTepBana 35, HanpMMep paBHbiM 
cyMMe BpeMeHHoro nono>KeHM^ npeaMoynbi, 
cooTBeTCTByioLJ^ero nepBOMy npeBbiujeHMio 
nopora nepBoro 3Tana, An^Te-nbHOCTM (N-2)-x 
kopotkmx KOAOBbix nocneAOBaTenbHOCTeM m 
AnMTenbHOCTM nay3bi. HaHMHafi c MOMeHTa 
Havana anpMopHoro MHTepBana BpeMeHHoro 
nono>KeHM^ btopom *-iacTM npeaMOynbi, cumaji, 
paBHbiM, HanpMMep, norM^ecKOM eAMHMLJ,e, c 
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nepBoro BbixoAa 6"noKa onpefleneHM^ rpaHMi^ 
anpnopHoro MHTepBana 30 nocTynaeT Ha btopom 
bxoa 6noKa ynpaBneHMfl 22 m TpeTMM bxoa 
nepBoro 6noKa cpaBHeHwa c noporoM 21. 

OKOH^aHne anpnopHoro MHTepBana 
BpeMeHHoro nono>KeHM?i btopom <-iacTM 
npeaMGyribi onpeAenaioT b GnoKe onpeAeneHMfl 
rpaHMi4 anpnopHoro MHTepBana 35, HanpMMep 
paBHbiM cyMMe TeKyu^ero BpeMeHHoro 
nono>KeHMq npeaM6"ynbi, An^TenbHOCTM (N+3)-x 
KopoTKMX KOAOBbix nocneAOBaTenbHOCTeM m 
AnMTenbHOCTM nay3bi. CMman OKOhHaHMfl 
anpMopHoro MHTepBana nocTynaeT co BTOporo 
BbixoAa 6noKa onpefleneHM^ rpaHMi4 
anpMopHoro MHTepBana 35 Ha TpeTMM bxoa 
SnoKa ynpaBneHMfi 22. 

nocne Ka>KAoro npeBbiweHMfl nopora 
nepBoro 3Tana era 3Ha^eHMe ycTaHaBnMBatoT b 
nepBOM 6noKe cpaBHeHMfl c noporoM 21 paBHbiM 
pe3ynbTaTy cyMMMpoBaHM^ b nepBOM 
cyMMaTope 17. 

K MOMeHTy Hanana BToporo STana b GnoKe 
pacneTa nacTOTHoro cflBMra 20 cjxjpMMpyicrr 
npeABapMTenbHyra oi^eHKy nacTOTHoro CABMra 
iwie>KAy Hecyu^eM bxoahoi"o CMmana m nacTOTOM 
onopHoro CMmana, KOTopaa paBHa nocneAHeM 
TeKymew OL^eHKe nacTOTHoro cflBi/ira. 

B GnoKe cfopMMpoBaHMfl rapMOHMKM 19 no 
npeABapMTenbHOM oi^eHKe nacTOTHoro CABMra m 
curHany c TaKTOBoro reHepaTopa 23 4)opMMpyK)T 

KOMnneKCHbIM MHOKMTenb eAMHMHHOM 

aMnnMTyAbi, c£a3a KOTOporo paBHa 
npoM3BeAeHMK) npeABapMTenbHOM oi^eHKM 
nacTOTHoro cflBMra Ha BpeMeHHoe nono>KeHMe 
TeKymMX OTC^eTOB. KBaApaTypHbie 

cocTaBn^foii^Me KoivinneKCHoro MHO>KMTena c 
nepBoro m BTOporo bwxoaob GnoKa 
c)DopMMpoBaHM?i rapMOHMKM 1 9 nocTynaioT 

COOTBeTCTBeHHO H3 TpeTMM M HeTBepTbIM BXOAbl 

KoivinneKCHoro nepeMHO>KMTenq 18, b kotopom 
KoppeKTMpytoT cj)a3y bxoahoi~o L^cjspoBora 
KoivinneKCHoro CMmana Ha btopom 3Tane. fln* 
3Toro b KOMnneKCHOM nepeMHO>KMTene 18 
ocymecTBnflJOT M3BecTHyfo onepaijMfo 

yMHO>KeHM?1 OTCHeTOB BXOAHOrO L^MCppOBOrO 

KoivinneKCHoro CMmana Ha KOMnneKCHbIM 

MHO>KMTenb. 

B MOMeHT Hanana anpMopHoro MHTepBana 
BpeMeHHoro nono>KeHMfl btopom nacTM 
npeaMGynbi b nepBOM GnoKe cpaBHeHMfl c 
noporoM 21 ycTaHaBnMBafOT nopor nepBoro 
3Tana, paBHbiM nepBOHananbHOMy 3HaneHMJO H1. 
C 3Toro MOMeHTa BpeivieHM HaHMHaeTCfl btopom 
3Tan, b TeneHMe KOTOporo ocyLnecTBnfifOT 
oi^eHKy BpeMeHHoro nono>KeHMa npeaMGynbi m 
OKOHHaTenbHyra oi4eHKy nacTOTHoro CABMra 
Me»<Ay Hecyu^eM BXOAHoro CMmana m nacTOTOM 
onopHoro CMmana. 

Ha MHTepBane paGoTbi BToporo 3Tana b 
KOMnneKCHOM nepeMHO>KMTene 18 nocTOAHHO 
KoppeKTMpyjoT dpasy BXOAHoro i^MclopoBoro 
KOMnneKCHoro CMmana c yneTOM 
npeABapMTenbHOM OLieHKM nacTOTHoro CABMra 
Me»<Ay Hecyu^eM BXOAHoro CMmana m nacTOTOM 
onopHoro CMmana, nonyneHHOM Ha nepBOM 
3Tane. 

CMHcf)a3Hafi m KBaApaTypHaa cocTaBnaioLUMe 
BXOAHoro i4M4)poBoro KOMnneKCHoro CMmana, 
CKoppeKTMpoBaHHbie no c|Da3e, c nepBoro m 
BToporo BbixoAa KOMnneKCHoro nepeMHO>KMTen^ 
18 nocTyna^T COOTBeTCTBeHHO Ha BXOAbi 
TpeTbero 24 m neTBepToro 25 comacoBaHHbix 

CjDMnbTpOB. 

B TpeTbeM 24 m neTBepTOM 25 
comacoBaHHbix cfwnbTpax ocyLi^ecTBnafOT 
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cornacoBaHHyfo cjDMnbTpai^MK) c oahom ahmhhom 
koaobom nocneAOBaTenbHOCTbK) 

COOTBeTCTBeHHO ATI^ CMHC|Da3HOM M 

KBaflpaTypHOM cocTaBnafOLi^MX BXOAHoro 
CKoppeKTMpoBaHHoro i4Mc|DpoBoro KOMnneKCHoro 
CMmana m cjDopMMpyfOT COOTBeTCTBeHHO 
CMHcf)a3Hbie m KBaApaTypHbie cocTaBn^JOLAMe 
OTKnMKOB BToporo 3Tana. CcJ^opMMpoBaHHbie 
CMHcf)a3Hbie cocTaBnfiKJLi^Me OTKnMKOB BToporo 
3Tana c BbixoAa TpeTbero cornacoBaHHoro 
cjsMnbTpa nocTynatoT Ha nepBbie m BTopbie 
BXOAbi TpeTbero nepeMHO>KMTen?i 26 m Ha 
nepBbiM bxoa 6noKa pacneTa AononHMTenbHoro 
nacTOTHoro CABMra 30. CcjDopMMpoBaHHbie 
KBaApaTypHbie cocTaBnflHDLi^Me otioimkob 
BToporo 3Tana c BbixoAa neTBepToro 25 
cornacoBaHHoro cjDMnbTpa nocTynatoT Ha 
nepBbiM M BTOpOM BXOAbi HeTBepToro 
nepeMHO>KMTena 27 m Ha btopom bxoa 6~noKa 
pacneTa AononHMTenbHoro MacTOTHoro CABMra 
30. 

B TpeTbeM 26 m HeTBepTOM 27 
nepeMHO>KMTenax 4)opMMpyK)T COOTBeTCTBeHHO 
KB3ApaTbl CMHC|Da3HOM m KBaApaTypHOM 
cocTaBn^JOLi^MX otioimkob BToporo 3Tana, 
KOTopbie nocTynaioT COOTBeTCTBeHHO Ha nepBbiM 
m BTopoM BXOAbi BToporo cyMMaTopa 28, rAe 

nyTeM MX CyMMMpOBaHMfl BbNMCn?lKOT KBaApaTbi 

MOAyneM KOMnneKCHbix OTKnMKOB BToporo STana. 

BbNMcneHHbie KBaapaTbi MOAyneM 
KOMnneKCHbix otioimkob BToporo 3Tana c BbixoAa 
BToporo cyMMaTopa 28 nocTynaioT Ha nepBbiM 
bxoa BToporo 6noKa cpaBHeHMfl c noporoM 29. 
Ha btopom bxoa BToporo GnoKa cpaBHeHMfl c 
noporoM 29 co BToporo BbixoAa GnoKa 
ynpaBneHMfl 22 nocTynaeT CMTHan ynpaBneHM^, 
paBHbiM, HanpMMep, norMHecKOM eAMHMi^e, ecnM 
TeKymafl BpeMeHHaa 3aAep>KKa HaxoflMTC^ 
BHyTpM anpMopHoro MHTepBana BpeMeHHoro 
nono>KeHM^ BTopoM nacTM npeaMGynbi. C 
LuecToro BbixoAa 6noKa ynpaBneHMfl 22 Ha 
TpeTMM bxoa BToporo 6noKa cpaBHeHMfi c 
noporoM 29 nocTynaeT CMman OKOH^aHMfi 
BToporo 3Tana, paBHbiM, HanpMMep, norMHecKOM 
eAMHMi^e. 

Bo btopom 6noKe cpaBHeHM^i c noporoM 29 
Ana BpeMeHHbix 3aAep>KeK Ha anpMopHOM 
MHTepBane BpeMeHHoro nono>KeHMfl btopom 
nacTM npeaM6ynbi cpaBHMBaioT 3HaHeHMa 
KBaApaTOB MOAyneM KOMnneKCHbix otioimkob 
BToporo 3Tana c noporoM BToporo 3Tana H2. 
Pe3ynbTaT cpaBHeHM?i c BbixoAa BToporo GnoKa 
cpaBHeHMa c noporoM 29 nocTynaeT Ha nepBbiM 
bxoa 6noKa ynpaBneHMfl 22 m Ha TpeTMM bxoa 
6"noKa pacneTa AononHMTenbHoro nacTOTHoro 
CABMra 30. 

npM HenpeBbiiueHMM nopora H2 Ha 
anpMopHOM MHTepBane BpeMeHHoro nono>KeHMfi 
btopom ^acTM npeaMGynbi nonaraioT npeaM^yny 
HeoGHapy>KeHHOM, Ha nepBOM Bbixofle GnoKa 
ynpaBneHMfi 22 cjDopMMpyioT CMman noBTopHoro 
3anycKa nepBoro 3Tana, KOTopbiM nocTynaeT Ha 
btopom bxoa nepBoro GnoKa cpaBHeHMfi c 
noporoM 21, m npoi^eAypy nacTOTHo-BpeMeHHOM 
CMHxpoHM3ai_|MM noBTop?iioT, Ha«-iMHa?i c nepBoro 
3Tana. 

npM npeBbiiueHMM nopora H2 (xota Gbi 
OAHOKpaTHOM npeBbimeHMM) Ha anpMopHOM 
MHTepBane BpeMeHHoro nono>KeHMfi btopom 
nacTM npeaM^ynbi npeaM^yny nonaraioT 
o6Hapy>KeHHOM. npM stom no CMmanaM 
npeBbiiueHMM nopora b 6noKe ynpaBneHMfi 22 
onpeAenaKOT OKOHHaTenbHyio oi^eHKy 
BpeMeHHoro nono>KeHMfi npeaM6ynbi KaK 
BpeMeHHoe nono>KeHMe nepBoro npeBbiujeHMa 
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nopora BToporo 3Tana H2. nony^eHHaa oi^eHKa 
c neTBepToro Bbixofla onoKa ynpaBneHM* 22 
nodynaeT Ha nepBbifi Bbixofl ycTpoficTBa. 

OKOHHaTejibHaa oi^eHKa BpeMeHHoro 
nonoweHwa npeaM6ynbi (Hanano npeaMoynbi) 
0flH03HaHH0 onpeflerifleTC5i BpeMeHHbiM 
norio>KeHi/ieM nepBoro npeBbiujeHMfi nopora 
BToporo 3Tana H2 n paBHa pa3H0CTH 
BpeMeHHoro nono>KeHMfl nepBoro npeBbiweHUfl 
nopora BToporo 3Tana H2 w cyMMbi 
AHMTenbHOCTeM nepBOM ^acTM npeaM6~ynbi v\ 
nay3bi. 

B 6noKe pacneia flonojiHMTenbHoro 
nacTOTHoro cflBura 30 no ynpaBrmfOL^eMy 
cumany HannHMfl npeBbiLiieHMfl nopora BToporo 
3Tana n no ynpaBnaioLAeMy curHany OKOHHaHMa 
anpnopHoro MHTepBana btopom nacTM 
npeaMoynbi, nocTynatoLi^nM cooTBeTCTBeHHO Ha 
ero HeTBepTbiti n niecTOM BXOAbi c TpeTbero n 
n^Toro BbixoAOB 6noKa ynpaBneHi/ia 22, w 
cumany npeBbiweHwa nopora, nocTynajoLneiwiy 
Ha TpeTMM bxoa c BbixoAa BToporo 6~noKa 
cpaBHeHMfl c noporoM 29, onpeAenaicrr 
BpeMeHHoe nonoweHfie, cooTBeTCTByfomee 
MaKCMManbHOMy 3Ha^eHwo KBaApaTa MOAyna 
KOMnneKCHoro OTKnuKa BToporo 3Tana. 

B 6noKe pacneia AcnonHi/iTenbHoro 
nacTOTHoro cflBMra 30 CMHcf)a3Hbie v\ 
KBaApaTypHbie cocTaBnaioLAwe KOMnneKCHbix 

OTKJ1MKOB BTOporO 3Tana, COOTBeTCTByfOLi^Me 

MaKCMManbHOMy 3Ha^eHMfo KBaApaTa MOAyna, w 

OTKHMKM BTOporO 3T3na, OTCTOflLUfie OT 3TOrO 

OTKiiMKa Ha i^erioe «-iMcrio An^TenbHOCTefi 
MHTepBanoB ahuhhom koaobom 

nocneAOBaTeribHOCTM ot 1 a° (M-1), i/icnonb3yioT 
Ana onpeAeneHM^ AonoriHMTeribHOM oi^eHKM 
nacTOTHoro CABMra. 

OueHKa BbinoriH^eTCfi, HanpuMep, 
crieAyfOLAMM o6pa30M. OopMMpytoT 

ycpeAHeHHyfo pa3HOCTb cf)a3 M CMe>KHbix 
KOMnneKCHbix otkhmkob BToporo 3Tana KaK 
cyMMy npon3BeAeHMM M-1 KOMnneKCHO 
conpfi>KeHHbix oTKnuKOB Ha nocneAytoLi^Me 
KOMnneKCHbie OTKnwKi/i, OTCTO^LAne APyr ot 
Apyra Ha BpeMeHHOM MHTepBan, paBHbiM 
AnMHHOM koaobom nocneAOBaTenbHOCTM. B 
pe3ynbTaie apryMeHT nonyneHHoro 
KOMnneKCHoro ^ncna paBeH ycpeAHeHHofi 

pa3HOCTM Cf)a3 CMe>KHblX KOMnneKCHblX OTIOIMKOB 

BToporo STana v\ onpeAenaeT OL^eHKy 
AononHMTenbHoro cpa30Boro CABwra. 
flononHMTenbHyto oi_|eHi<y MacTOTHoro CABura 
onpeA&rmKrr, HanpMMep, KaK OTHOweHi/ie 
ycpeflHeHHOM pa3HOCTM qba3 CMe>KHbix 
KOMnneKCHbix OTKnuKOB BToporo 3Tana k 
AnMTenbHOCTM atimhhom koaobom 

nocneAOBaienbHOCTM. flononHMTenbHaa oi^eHKa 
nacTOTHoro CABura c nepBoro BbixoAa 6noKa 30 
nodynaeT Ha BTopoM bxoa TpeTbero cyMMaTopa 
31. 

B TpeTbeM cyMMaTope 31 onpeAenaioT 
OKOHHaTenbHyio oi4eHKy nacTOTHoro CABura 
Me>KAy Hecyu^eM BXOAHoro v\ nacTOTOM onopHoro 
CHmana KaK cyMMy npeABapnTenbHOM m 
AononHMTenbHOM OLjeHKi/i HacTOTHoro CABi/ira. 
nony^eHHa^ OKOHHaTenbHaa oi^eHKa c BbixoAa 
TpeTbero cyMMaTopa 31 nocTynaeT Ha BTopow 
BblXOA ycTpoticTBa. 

no 0K0HH3HMM npoi^eAypbi AononHMTenbHOM 
oi^eHKM nacTOTHoro CABura b 6noKe pacneTa 
AononHMTenbHoro nacTOTHoro CABura 30 
abopMnpyjoT cwman OKOHHaHi/ifi BToporo 3Tana, 
KOTopbiM co BToporo BbixoAa GnoKa 30 
nocTynaeT Ha ^eTBepTbiM bxoa SnoKa 
ynpaBneHna 22. flo 3TOMy curHany npoi^eAypy 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



HaCTOTHO-BpeMeH HOI/I CMHXpOHM3ai4MM CMCTeMbl 
3aK3HHMBaK)T. 

flnfi nyHLiiero noHMMaHM^ peann3ai_^n 
3aflBnaeMbix cnocoGa HacTOTHO-BpeMeHHOM 

CMHXpOHM3ai4MM CMCTeMbl CBfl3M M yCTpOMCTBa 

Ana ero ocyLAecTBneHna paccMOTpuM pa^oTy 
6noKa onpeAeneHMH rpaHMLi anpnopHoro 
MHTepBana 35, nepBoro 21 m BToporo 29 frnoKOB 
cpaBHeHM?! c noporoM, 6noKa pacneTa 
AononHMTenbHoro nacTOTHoro CABura 30 n 
6noKa ynpaBneHMfl 22. 

BnoK onpeAeneHMfl rpaHMi^ anpnopHoro 
MHTepBana 35 MO>KeT 6biTb BbinonHeH, 
HanpuMep, KaK noKa3aHO Ha cjDi/ir.5, v\ paGoTaeT 
cneAyHDii^MM o6pa30M. 

B nepBOM nnene, coAepwameM nepBbiM 
pemcTp 36, nepBbiM Knton 37 v\ nepBbiM cneTHMK 

38, cfjopMMpyioT CMman Hanana oOnacTM 
anpnopHoro MHTepBana BToporo 3Tana. Bo 
btopom nnene, coAep>KaLAeM BTopoPi perncTp 

39, BTOpOM KniOH 40 M BTOpOM CMeTMMK 41, 

c|3opMnpyjoT cuman OKOHMaHns oGnacTM 
anpnopHoro HHTepBana BToporo 3Tana. 

CxeMa HE 43 v\ cxeMa MJ1H 42 
ocymecTBnfiraT KOMMyTai^Mra paBoTbi 6noKa 35. 

Ha nepBbie i/i BTopbie bxoan nepBoro 36 m 
BToporo 39 perncTpoB m nepBbiM bxoa cxeMbi M 

42 co BToporo BXOAa GnoKa 35 nocTynaeT 
curHan cpaBHeHUfi c noporoM nepBoro 3Tana. Ha 
BTOpOM bxoa cxeMbi H 42 c Bbixofla cxeMbi HE 

43 nocTynaeT curHan, MHBepcHbiti ee BXOAHOMy 
cm many. 

C BbixoAa nepBoro cneTHMKa 38 (Hanana) Ha 
TpeTMM bxoa c6poca (o^HyneHMfl) nepBoro 
peri/icTpa 36, Ha bxoa cxeMbi HE 43 m Ha nepBbiM 
BbixoA 6noKa 35 nocTynaeT cuman, paBHbiM 
norn^iecKOMy Hynio ao MOMeHTa Hanana 
anpnopHoro MHTepBana BToporo 3Tana m paBHbiM 
norMHecKOM eflHHMi4e b npoTHBHOM cnynae. 

Ha TpeTMM bxoa c6poca (o^HyneHnq) 
BToporo perncTpa 39 v\ Ha btopom BbixoA GnoKa 
35 c BbixoAa BToporo c^eTHMKa 41 (oKOHHaHi/ia) 
nocTynaeT cuman, paBHbiM norMHecKOMy Hynto 
AO MOMeHTa OKOH^aHM^ anpnopHoro MHTepBana 
BToporo 3Tana m paBHbiM nornnecKOM eAMHUi^e b 
npoTMBonono>KHOM cnynae. 

ripn npeBbiLueHMM nopora nepBoro 3Tana b 
nepBbiM 36 v\ btopom 39 perncTpbi 3anncbiBajoT 
cuman, paBHbiM nornHecKOM eAUHMi^e, KOTopbiM 
c BbixoAOB nepBoro 36 m BToporo 39 perncTpoB 
nocTynaeT Ha nepBbie ynpaBnaeMbie BXOAbi 
cooTBeTCTBeHHO nepBoro 37 \a BToporo 40 
KniOHeM. Ha BTopbie BXOAbi nepBoro 37 m 
BToporo 40 KntoneM c nepBoro BXOAa 6~noKa 35 
nocTynaeT cuman c TaKTOBoro reHepaTopa, 
KOTopbiM nepe3 nepBbiM Knton 37 nocTynaeT Ha 
bxoa nepBoro cneT^MKa 38, a nepe3 btopom 
ioiioh 40 - Ha nepBbiM bxoa BToporo cneTHMKa 
41. Ha btopom bxoa BToporo c^eTHMKa 41 c 
BbixoAa cxeMbi H 42 nocTynaeT curHan 
oSHyneHna (ynpaBneHna). 

CxeMa HE 43 m cxeMa V\ 42 cpopMMpyiOT 
cuman oOHyneHMfi BToporo cneTMMKa 41 v\ 
oSecnennBaioT ynpaBneHMe pe>KMMOM pa^oTbi 
BToporo nnena AaHHoro 6noKa. 

no nepBOMy npeBbinieHMio nopora nepBoro 
3Tana nepBbiM icnioM 37 3aMbiKaeTca m nepBbiM 
cneT^MK 38 HaKannnBaeT MMnynbCbi TaKTOBOM 
nacTOTbi. Oh 3anporpaMMnpoBaH TaKMM 
o6pa30M, hto curHan Hanana anpnopHoro 
MHTepBana BpeMeHHoro nono>KeHMfi btopom 
nacTM npeaM6ynbi, paBHbiM nornnecKOM 
eAMHMi^e, no?iBnfieTC?i Ha ero BbixoAe b MOMeHT 
BpeMeHM, paBHbiM, HanpuMep, cyMMe 
BpeMeHHoro nono>KeHM?i npeaM^ynbi, 



o 

CM 

m 
co 

CM 



-19- 



7J 



ho 
ho 
o> 
cn 

ro 

CD 

O 



cooTBeTCTByfOLi^ero nepBOMy npeBbiweHMfo 
nopora nepBoro 3Tana, An^TenbHoc™ N-2 
KopoTKMX KOAOBbix nocneAOBaTenbHOCTeM i/i 
flflMTeJIbHOCTM nay3bi. 

Cm man Hanana anpwopHoro MHTepBana 
BpeMeHHoro nono>KeHMfl btopom nacTM 
npeaM6ynbi, paBHbiM norMHecKOM eflMHkme, c 
Bbixofla nepBoro cneTHMKa 38 nocTynaeT Ha 
nepBbiM Bbixofl 6riOKa 35, Ha bxoa cxeMbi HE 43 
m Ha TpeTMM bxoa nepBoro perncipa 36, no 
KOTopoMy nepBbiM perncTp 36 oCHynaeTCfl, a 
nepBbiM KJifOH 37 m nepBbiM CMeTMMK 38 
oTlOKMpyiOTCfl. npM 3T0M Ha Bbixofle cxeMbi M 42 
qbopMnpyjoT cm man, paBHbiM norMHecKOMy 
Hyjifo, GnoKMpyfOLLjuM co"poc BToporo CHeTHMKa 
41. 

Korfla OTcyTCTByeT cm man Havana 
anpnopHoro nmepBajia BpeMeHHoro nono>KeHHfl 
btopom nacTM npeaM6yjibi, BbixoflHQM ckiman 
nepBoro c^eTHMKa 38 paBeH nomnecKOMy HyriK), 
no KOTopoiwiy b cxeiwie H 42 npi/i Ka>KflOM 
npeBbiLiieHMH nopora nepBoro 3Tana 
cjDopMnpytoT curHan c6poca BToporo cner-iHKa 
41, paBHbiM nornnecKOM eflMHMi^e, b pe3ynbTaTe 
nero BTOpOM chsthhk 41 o6HyiifieTCfi . 

CneflyeT OTMeTMTb, hto Ka>Kfloe 
nocneflyfOLi^ee npeBbiujeHne nopora nepBoro 
3Tana cooTBeTCTByeT GonbiueMy OTioiMKy 
nepBoro 3Tana. riosTOMy nocneflHee 
npeBbiujeHne nopora nepBoro 3Tana Ana 
npeAno>KeHHOM npoi^eflypbi npneivia onpeAenaeT 
Han6ojibLUMM OTKJiHK nepBoro 3Tana. BpeMeHHoe 
norio>KeHMe 3Toro OTKnuKa b npeAnaraeMQM 
npoi^eflype ncnorib3yfOT flnfl cjDopMnpoBaHMfl 
OKOH^aHM^ anpnopHoro MHTepBana BpeMeHHoro 
nojioweHwa BTopow ^acTM npeawi6ynbi. B 
KOHe^HOM MTore npoi^eAypa onpeAeneHMfl 
BpeMeHHOM no3Hi4MM OKOHHaHMfl anpMopHoro 
MHTepBana BpeMeHHoro nonoweHMfl btopom 
nacTM npeaM6ynbi 3aKnjonaeTcq b onpeAeneHnn 

BpeMeHHOM n03MI4MM HaM^OJlbLLierO OTKTIMKa 

nepBoro 3Tana. 

Bo BTopoM cneTHMKe 41 Ana Kax<Aoro 
TeKyLAero CMmana npeBbiweHMa nopora nepBoro 
3Tana HaKannnBafOT MMnynbCbi t3ktobom 
nacTOTbi. ripeAnaraeMaa npou,eAypa c6poca 
BToporo cneTHMKa 41 no CMmany c BbixoAa 
cxeMbi H 42 oGecneHMBaeT qbopMMpoBaHMe 
CMmana OKOHHaHna anpnopHoro MHTepBana 

BpeMeHHOrO nonO>KeHMfl BTQpOM HaCTM 

npeaM6ynbi no BpeMeHHOMy nonoweHMfo 
Han6ojibiuero OTKJiHKa nepBoro 3Tana. 

Btopom CH6THMK 41 3anporpaMMMpoBaH 

T3KMM 0Gpa30M, HTO CMHHan OKOHHaHMfl 

anpnopHoro HHTepBana BpeMeHHoro nono>KeHna 
btopom nacTM npeaMoynbi, paBHbiM nornnecKOM 
eAMHMi^e, nofmnaeTca Ha ero BbixoAe b MOMeHT 
BpeMeHM, paBHbiM, HanpMMep, cyMMe TeKyu^ero 
BpeMeHHoro nojioweHi/ia npeaMoynbi, 

AnHTeJlbHOCTM (N+3)-X KOpOTKMX KOflOBblX 

nocneAOBaTenbHOCTeM v\ flfiMTenbHOCTM nay3bi. 

CurHan OKOHHaHna anpnopHoro MHTepBana 
BpeMeHHoro nonoKeHMH btopom nacTM 
npeaMSyribi, paBHbiM nornHecKOM eAMHUi^e, c 
BbixoAa BToporo cneT^MKa 41 nocTynaeT Ha 
BTopoM BbixoA 6riOKa 35 v\ Ha TpeTMM bxoa 
BToporo perncTpa 39. no STOMy curHany 
ocymecTBriflJOT o6"HyneHi/ie BToporo perncipa 39 
m 3aBepujaK)T npoi^eAypy QbopMnpoBaHna 
anpnopHoro MHTepBana BpeMeHHoro nono>KeHnq 
btopom nacTM npeaM6ynbi. 

nepBblM 38 M BTOpOM 41 C^eTHMKM MoryT 

6biTb peajiM30BaHbi, HanpMMep, Ha Ga3e 
CTaHAapTHbix nporpaMMMpyeMbix cneT^MKOB 
Tuna 564HE10 mjim noAO^Hbix mm. 
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PaccMOTpwM noApo^Hee pa6oiy nepBoro 21 
m BToporo 29 Gjiokob cpaBHeHMfi c noporoM. 
Bjiokm 21 m 29 BbinoriHeHbi OAMHaKOBO m 

OTJlMHafOTCfl TOflbKO CMTHaJiaMM, npMXOAaLi^MMM 

Ha sneMeHTbi cxeMbi. nosTOMy CTpyKTypHaa 
cxeMa Ana oSomx 6jiokob npeACTaBneHa b 
o6ineM Bi/ifle Ha cjDnr.6. 

PaccMOTpMM pao~OTy nepBoro GnoKa 
cpaBHeHM?i c noporoM 21. Ha btopom 
ynpaBfiaeMbiM bxoa nepBoro Knto^a 43 co 
BToporo BXOAa nepBoro GrioKa cpaBHeHi/ifi c 
noporoM 21 (cooTBeTCTBeHHO c nepBoro BbixoAa 
6noKa ynpaBneHMfi) nocTynaeT CMman 
ynpaBfieHMfl, onpeAen^JOLAUM MOMeHT 
OKOHHaHMfl MfiM noBTopHoro 3anycKa 
BbinoriHeHM?i nepBoro 3Tana cnHxpoHMsai^nn. Ha 
btopom ynpaBJifleMbiw bxoa TpeTbero Knfona 46 c 
TpeTbero BXOAa OrioKa 21 nocTynaeT cwman 
Havana anpMopHoro MHTepBana BpeMeHHoro 
norio>KeHMfi btopom nacTM npeaMGyribi. 

npeABapMTeribHO npM BKHfoneHMM 
ycTpoMCTBa npweMa Ha btopom ynpaBJiaeMbiM 
bxoa nepBoro Knfona 43 ycTaHaBriMBaKrr CMman, 

paBHbIM JlOrMHeCKOM eAMHML^e, no KOTOpOMy 
nepBblM KJIfOH 43 OTKpblBafOT (3aMblKafOT), 1/1 

CMman npeBbinieHMfl nopora c BbixoAa 
KOMnapaTopa 42 ^epe3 nepBbiM khjo^ 43 
nocTynaeT Ha BbixoA nepBoro 6noKa cpaBHeHMS 
c noporoM 21 m Ha btopom ynpaBn^eMbiM bxoa 
BToporo KriHDHa 44. npeABapMTenbHO b perncip 

45 3anMCbiBafOT nepBOHananbHoe 3HaneHne 
nopora nepBoro 3Tana H1. Ha nepBbiM 
ynpaBnaeMbiM bxoa TpeTbero Kntc-ia 46 
ycTaHaBnMBafOT CMman, paBHbiM nornnecKOMy 
Hynjo, no KOTopoMy qtot Knfon 3aKpbiBajoT 
(pa3MbiKafOT). CMman c BbixoAa TpeTbero hcnjona 

46 unM CMman c BbixoAa BToporo Knio^a 44 
nocTynaeT Ha bxoa pemcTpa 45, 3anoMMHaeTcs 
b HeM m c BbixoAa perMCTpa 45 nocTynaeT Ha 
btopom bxoa KOMnapaTopa 42. 

Ha nepBbie BXOAbi BToporo Knfona 44 m 
KOMnapaTopa 42 c nepBoro BXOAa 6noKa 21 
nocTynatoT KBaflpaTbi MOflyneM KOMnneKCHbix 
OTKnMKOB nepBoro 3Tana, KOTopbie 
cpaBHMBatoTca b KOMnapaTope 42 c noporoM 
nepBoro 3Tana. 

npM npeBbimeHMM nopora Ha BbixoAe 
KOMnapaTopa 42 qbopMMpyeTca CMman, paBHbiM 
norM^ecKOM eAMHMi^e, KOTopbiM Hepe3 nepBbiM 
KnfOM 43 nocTynaeT Ha bwxoa nepBoro 6noKa 
cpaBHeHMfl c noporoM 21 m Ha BTopoM 
ynpaBnaeMbiM bxoa BToporo KnfOMa 44. no 
3T0My cMmany KBaApaT MOAyn^ TeKyu^ero 
KOMnneKCHoro otioimkb nepe3 btopom Knton 44 
nocTynaeT Ha bxoa pemcTpa 45, 3anoMMHaeTC^ 
b HeM m c ero BbixoAa nocTynaeT Ha btopom 
bxoa KOMnapaTopa 42 b KanecTBe 3HaHeHM5i 
TeKyLAero nopora nepBoro 3Tana, m npoi^eAypa 
cpaBHeHMfi c noporoM noBTop^eic^. 

OKaHHMBaeTca npoi^eAypa cpaBHeHM^ c 
noporoM b MOMeHT npMXOAa Ha btopom 
ynpaBnaeMbiM bxoa nepBoro Knfona 43 CMmana 
ynpaBneHMfi, onpeAenatoLAMM MOMeHT 
OKOHMaHMS MnM noBTopHoro 3anycKa 
BbinonHeHM?i nepBoro 3Tana (norMHecKMM Honb). 
npM 3TOM nepBbiM KnfOH 43 6noKMpyfOT 
(pa3MbiKafOT). 

no cwmany Hanana anpMopHoro MHTepBana 
BpeMeHHoro nono>KeHMfi btopom nacTM 
npeaMSynbi (non/NecKaa eAMHMi^a), 
nocTynatoLAeMy Ha btopom ynpaBnaeMbiM bxoa 
TpeTbero icnjo^a 46, Ha bxoa perMCTpa 45 c 
nepBoro CMmanbHoro BXOAa TpeTbero Knfona 46 
noAajoT CMman, paBHbiM nepBOHa^anbHOMy 
3HaHeHMfo nopora nepBoro 3Tana HI 
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(xpaHqu^eroc^ BHyTpw 6\noKa), m 3anoMMHaioT b 
perfiCTpe 45. 

npoi^eAypa cpaBHeHMfl c noporoM BTOporo 
3Tana BbinonHaeTCfl aHanornHHO, oflHaKO b 
Ka^ecTBe BXOAHbix CMmanoB Mcnonb3yioTca 
cneflyfOLi^Me. 

Ha nepBbie bxoan BToporo Knic^ia 44 v\ 
KOMnapaTopa 42 c nepBoro Bxofla onoKa 29 
nocTynawT BbNMcneHHbie KBaflpaTbi MGAynefi 
KOMnnGKCHbix OTKTiMKOB BToporo 3Tana. 

Ha btopom ynpaBnaeMbiM bxoa nepBoro 
Knjo^a 43 co BToporo Bxofla 6noKa 29 
(cooTBeTCTBeHHO co BToporo Bbixofla o\noKa 
ynpaBneHi/i^ 22) nociynaeT cm man ynpaBneHMa, 
paBHbiM, Hanpniviep, nornHecKOM eflMHMi^e, ecnn 
TeKyLi^afi BpeivieHHaa 3aflep>KKa HaxoAMTca 
BHyTpn anpnopHoro MHTepBana BpeivieHHoro 
nono>KeHi/ifi btopom nacTH npeaM6yribi. 

Ha btopom bxoa BToporo o\noKa cpaBHeHMfl c 

noporOM 29 M COOTBeTCTBeHHO Ha BTOpOM 

ynpaBnaeivibiM bxoa TpeTbero Knio^a 46 c 
TpeTbero BXOAa onoKa 29 (cooTBeTCTBeHHO co 
BToporo Bbixofla 6noKa ynpaBneHna 22) 
nociynaeT CMman OKOhMahMfl BToporo 3Tana, 
paBHbiM, Hanpniviep, norMHecKOM ep,v\HV\u,e. 

Bjiok pacneia AononHMTenbHoro nacTOTHoro 
CABura 30 (cjDMr.7) pafxyraeT cneAyiOLAMM 
o6pa30M. nepBbiM 47 m BTOpOM 48 perMCTpbi, 
TpeTMM 53 n HeTBepTbiM 54 KiifOMM ncnorib3yK)T 
Ana BbiAerieHMfl KOMnneKCHoro OTKnuKa BToporo 
3Tana, cooTBeTCTByioinero MaKCMMaribHOMy 
3HaneHMK) KBaApaTa MOflyrm KOMnneKCHoro 
OTKJiHKa BToporo 3Tana. 

nepBbiM 51, BTOpOM 52 M nflTbIM 55 KHIOIM, 

TpeTMM 49 m HeTBepTbiM 50 perncTpbi, nepBbiM 

C^eTHMK 56 (CM8T L IMK ATIMHHOM KOAOBOM 

nocneAOBaTenbHOCTM), btopom c^eTHMK 57 

(CMeTMMK HMCJia AnMHHblX KOAOBblX 

nocneAOBaTejibHOCTeCi) v\ y3en pacneia 
nacTOTHoro cABMra 58 peariM3yfOT npoi^eAypy 
pacneia AonoriHHTeribHoro nacTOTHoro cflBMra. 

Ha nepBbie BXOAbi nepBoro perwcipa 47 m 
BToporo Knrana 52 c nepBoro Bxofla onoKa 30 
nodynafOT cnHcf)a3Hbie KOMnoHeHTbi otkhmkob 
BToporo STana. 

Ha nepBbie BXOAbi BToporo perncipa 48 m 
nepBoro Krnona 51 nocTynaioT KBaApaTypHbie 
KOMnoHeHTbi OTKJ1HKOB BToporo 3Tana. 

Ha BTopbie BXOAbi nepBoro 47 m BToporo 48 
pen/icTpoB m nepBbiM bxoa nepBoro cneT^MKa 56 
c TpeTbero BXOAa 6noKa 30 nocTynaeT CMman 
npeBbiLuewifl nopora BToporo 3Tana. 

Ha BTopbie ynpaBfiaeivibie Bxoflbi nepBoro 51 
m BToporo 52 KTifoneM m bxoa BToporo CHeTHMKa 
57 c BbixoAa nepBoro cneTHMKa 56 nocTynaeT 
MMnynbCHbiM cm man, nepnoA KOToporo paBeH 
AJiMHe A-n^HHOM koaobow nocneAOBaTeribHOCTH. 

Ha btopom bxoa nepBoro cneTHMKa 56 
nocTynaeT CMman c BbixoAa n^Toro Knfona 55, 
Ha nepBbiti bxoa KOToporo c naToro BXOAa onoKa 
30 nocTynaeT cm man TaKTOBoro reHepaTopa, 
nepnoA KOToporo paBeH b a^hhom cnynae 
AHMTeribHOCTM Huna ncn. Ha btopqm 
ynpaBnaeMbiM bxoa n^Toro hcnioHa 55 c 
neTBepToro BXOAa onoKa 30 nocTynaeT CMman 
HannHMfi npeBbiiueHU^ nopora BToporo 3Tana. 

no CMmanaivi npeBbimeHMfl nopora BToporo 
3Tana b nepBOM 47 m btopom 48 perncTpax 

3anOMMHaiOT COOTBSTCTByfOIUMe 3HaHeHMf1 
CMHCf)a3HblX M KBaApaTypHblX KOMnOHeHT 
OTKTIMKOB BTOporO 3Tana, KOTOpbie C MX BblXOAOB 

nocTynaioT Ha nepBbie BXOAbi cooTBeTCTBeHHO 
TpeTbero 53 v\ neTBepToro 54 KnioHeM. npM stom 
nepBbiM c^eTHMK 56 o6HyrmeTca, a nepBbiM 51 n 

BTOpOM 52 KJIIOHM 3aKpblBaiOTCa (pa3MblKaHDTCfl). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



Ha BTopbie BXOAbi TpeTbero 53 n neTBepToro 54 
KfiioHeM c LiiecToro BXOAa GnoKa 30 nocTynaeT 
cm man OKOHHaHMfi anpMopHoro MHTepBana 
btopom HacTM npeaMGynbi, KOTOpbiM b TeneHMe 
anpMopHoro MHTepBana btopom ^acTM 
npeaiw6ynbi paBeH norMHecKOMy Hynio. no 
0K0HH3HMM anpMopHoro MHTepBana Ha BTopbie 
BXOAbi TpeTbero 53 m neTBepToro 54 KnioneM 
nocTynaeT CMTHan, paBHbiM norMHecKOM 
eAMHMi^e, no STOiviy CMmany cooTBeTCTByjoLi^Me 
CMHa>a3Hbie m KBaApaTypHbie cocTaBn^JOLAMe 
otkjimkob BToporo 3Tana, c BbixoAOB TpeTbero 
53 m neTBepToro 54 KxiJoneM nocTynatoT Ha 
BXOAbi TpeTbero 49 m neTBepToro 50 
nocneAOBaTenbHO-napannenbHbix perMCTpoB m 
3anoMMHaioTCfi b hmx. ComacHO stom 
npoi4eAype 3anoMHeHHbie b TpeTbeM 49 m 
neTBepTOM 50 perMCTpax CMHcf)a3Hbie m 
KBaApaTypHbie cocTaBnflHDLi^Me otioimkob 
BToporo 3Tana cooTBeTCTByioT MaKCMiwanbHOMy 
OTKnMKy BToporo 3Tana. 

Ha btopom bxoa n?iToro Kmona 55 nocTynaeT 
cm man, paBHbiM norMHecKOM eAMHMi4e, ecnM 
6bino xoTfi 6bi oaho npeBbimeHMe nopora Ha 
anpMopHOM MHTepBane BpeivieHHoro nono>KeHMfl 
btopom nacTM npeaiviGynbi. no 3TOMy CMmany c 
BbixoAa nfiToro Kmona 55 Ha btopom (cneTHbiM) 
bxoa nepBoro cneTHMKa 56 nocTynaeT cm man 
TaKTOBoro reHepaTopa, kotopnm HaKannMBaeTca 
b HeM. nepBbiM cneTHMK 56 3anporpaMMMpoBaH 
TaK, ^to Ha ero BbixoAe cfopiviMpyeTC^ 
MMnynbCHbiM CMman c nepMOAOM, paBHbiM 

AHMTenbHOCTM ATIMHHOM KOAOBOM 

nocneAOBaTenbHOCTM. no STOMy CMmany Hepe3 
nepBbiM 51 m btopom 52 ioijo^m ocyLi^ecTBnfiioT 
nocneAOBaTenbHyio 3anMCb b TpeTMM 49 m 
HeTBepTbiM 50 perMCTpbi m cjDopMMpyioT 
nocneAOBaTenbHOCTb cooTBeTCTByfomux 

CMHCjDa3HblX M KBaApaTypHblX COCTaBn^JOLAMX 

OTKJIMKOB BToporo 3Tana, OTCTO^LAMX OT 
MaKCMManbHoro OTKJiMKa BToporo 3Tana Ha 
BpeMeHHbie MHTepBanbi, KpaTHbie AnuHe 
AHMHHOM koaobom nocneAOBaTenbHOCTM. 
CqbopMMpoBaHHa^ nocneAOBaTenbHOCTb 
OTKnMKOB BToporo 3Tana nocTynaeT Ha 

COOTBeTCTByiOLAMe nepBbiM CMHC|Da3HblM M 

btopom KBaApaTypHbiM BXOAbi y3na pacneTa 
nacTOTHoro CABi/ira 58. 

Otkjimkm BToporo 3Tana, HMcno KOTOpbix 
paBHO M, 4T0 3aAaeTCfi BbixoAHbiM CMTHanoM 
BToporo cneTHMKa 57, Mcnonb3yioT ah^ pacneTa 
nacTOTHoro CABMra. Btopom cneT^MK 57 
3anporpaMMMpoBaH TaK, hto Ha ero BbixoAe no 
BXOAHOMy CMmany cfopMMpyeTCfi MMnynbCHbiM 
CMman AHMTenbHOCTM M-1 An^iHHbix koaobnx 
nocneAOBaTenbHOCTeM, KOTopbiM nocTynaeT Ha 
TpeTMM bxoa y3-na pac^eTa nacTOTHoro CABMra 
58 m Ha btopom BbixoA 6noKa 30. no BbixoAHOMy 
CMmany BToporo c^eTHMKa 57 b y3ne pac^eTa 

HaCTOTHOrO CABMra 58 M3 M CMHC|Da3HblX M 

KBaApaTypHbix cocTaBn^ioLi^MX otioimkob 
BToporo 3Tana, ccjDopMMpoBaHHbix b TpeTbeM 49 
m neTBepTOM 50 perMCTpax, peanM3yioT 
npoi^eAypy BbNMcneHMfl oi^eHKM nacTOTHOM 

paCCTpOMKI/l W B COOTBeTCTBI/ll/l c Bbipa>KeHMeM 
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OTKni/iKOB BToporo STana, (*) - onepai^Mfl 
KOMrmeKCHoro conp?i>KeHMfl. 

riony-ieHHafl AononHMTenbHaa oi^eHKa 
HacTOTHOM paccTpoMKM w c Bbixofla y3na 
pacneTa nacTOTHoro cflBura 58 nocTynaeT Ha 
nepBbiM Bbixofl 67ioKa pacneTa 
AonoriHUTeribHoro nacTOTHoro CABi/ira 30. 

TpeTMM 49 m HeTBepTbiM 50 perncTpbi c 
nocrieflOBaTeribHoCi 3anMCbio v\ naparmeribHbiM 
c^MTbiBaHneM peann3yjoTca, HanpMMep, Ha 6a3e 
CTaHflapTHbix MMKpocxeM cepnn 561 nP1 v\nv\ 
cepMM 1564HP8 mjim noAo6Hbix hm. 

nepBblM 56 M BTOpOM 57 CHeTHMKM nerKO 

peann3yfOTC^, HanpMMep, Ha 6a3e CTaHflapTHbix 
MMKpocxeM Tuna 564HE10 urin no,qo6Hbix mm. 

Bjiok ynpaBneHMa 22 Ana 3afmnaeMoro 
ycTpoMCTBa, BbinoriHeHHbiM Ha c|DMr.8, pa^oTaeT 
crieflywLAMM oo"pa30M. 

Co BToporo Bxofla GnoKa ynpaBfieHna 22 Ha 
nepBbiM bxoa nepBOM cxeMbi \A 59 nocTynaeT 
CMman Hanana anpnopHoro MHTepBana 
BpeMeHHoro nono»<eHMfl btqpom «-iacTM 
npeaMSynbi. 

C TpeTbero Bxofla onoKa ynpaBneHMfi 22 Ha 
nepBbiM bxoa BTopoPi cxeMbi H 60 i/i Ha bxoa 
btopom cxeMbi HE 63 nocTynaeT CMman 
OKOH^aHnq anpnopHoro MHTepBana BpeMeHHoro 
norio>KeHMfi btopom nacTM npeaMoynbi. 
HHBepcHbiM CMman OKOHHaHMa anpnopHoro 
MHTepBana BpeMeHHoro nono>KeHMa btopom 
nacTM npeaMoynbi c Bbixo^a btopom cxeMbi HE 
63 nocTynaeT Ha btopom bxoa nepBOM cxeMbi V\ 
59. CMman ynpaBneHMfl c Bbixo^a nepBOM 
cxeMbi \A 59, paBHbiM, HanpMMep, noiwecKOM 
eAMHLme, ecnn TeKymaE BpeMeHHaa 3aAep>KKa 
HaxoAHTC^ BHyTpn anpnopHoro MHTepBana 
BpeMeHHoro nono»<eHMfl btqpom «-iacTM 
npeaMSynbi, nocTynaeT Ha nepBbiM bxoa cxeMbi 
MJIM 64 v\ Ha LiiecTOM Bbixofl 6noKa ynpaBfieHM?i 
22. 

C nepBoro Bxofla onoKa ynpaBneHMfl Ha 
nepBbiM CMmaribHbiM bxoa h Ha btopom bxoa 
3anncM perncTpa 67 nocTynaeT cm man 
pe3yribTaTa cpaBHeHME c 3aflaHHbiM noporoM 
BToporo 3Tana H2, no KOTopoMy npn HannnuM 
xotx 6bi oflHoro npeBbiLiieHM^ b perncip 67 
3anncbiBaK)T CMman, paBHbiM JiornnecKOM 
eAMHMi^e. CMman c BbixoAa perMCTpa 67 
nocTynaeT Ha btopom bxoa cxeMbi HUM 64, Ha 
bxoa nepBoro cfcopMMpoBaTenfl MMnynbca 65, Ha 
BTOpOM bxoa BTopow cxeMbi H 60 M Ha TpeTMM 
BbixoA onoKa ynpaBneHMfl 22. 

Ha BbixoAe btopom cxeMbi M 60 no 
OKOHHaHMM anpMopHoro MHTepBana BToporo 
GTana cjDopMnpyioT CMman, paBHbiM nornHecKOM 
eAMHMi4e, ecnM 6~bino xota o"bi oaho 
npeBbiujeHne nopora BToporo 3Tana. 

CcjDOpMMpOBaHHblM CMHHan C BblXOAa BTOpOM 

cxeMbi \A 60 nocTynaeT Ha bxoa BToporo 
cfjopMnpoBaTerifl MMnynbca 66, Ha Bbixofle 
KOToporo cjDopMnpyioT MMnyribCHbiM cuman no 
OKOHHaHMM anpnopHoro MHTepBana BToporo 
3Tana, ecnM Gbino xqta 6bi oaho npeBbimeHMe 
nopora BToporo STana. BbixoAHOM CMTHan 
BToporo cjxipMMpQBaTenfl MMnynbca ?iBnfieTC?i 
n^TbiM BbixoAOM 6\noKa ynpaBneHM^ 22. 

no BbixoAHOMy CMTHany c perMCTpa 67 Ha 
BbixoAe nepBoro 4)opMMpoBaTenq MMnynbca 65 
qbopMMpyeTCfl oi^eHKa BpeMeHHoro nono>KeHM?i 
nepBoro npeBbiujeHMfl nopora BToporo 3Tana H2 
b BMAe MMnynbca, BpeMeHHoe nono>KeHMe 
KOToporo cooTBeTCTByeT nepBOMy npeBbiujeHMio 
nopora BToporo 3Tana v\nv\ CMmany nyna c 
HawMeHbiueM BpeMeHHOM 3aAep>KKOM. Bnxoa 
nepBoro cjDopMMpoBaTen^ MMnynbca 65 
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fmnaeTCfl neTBepTbiM bnxoaom 6noKa 
ynpaBneHMfi 22. 

Ha BbixoAe cxeMbi MJ1H 64 cfiopMMpyiOT 
cm man, KOTopbiM paBeH norMHecKOM eAMHMLie b 
cnynae, ecnn 6bmo xotji 6bi oaho npeBbimeHMe 
nopora BToporo 3Tana, MnM ecriM TeKyi^a^ 
BpeMeHHaa 3aAep>KKa HaxoAMTca BHyTpM 
anpnopHoro MHTepBana BToporo 3Tana, MnM 
ecnM oo"a stm ycnoBMfi HaGmoAa^TCfi 
OAHOBpeMeHHO. B npoTMBHOM cnynae cm man Ha 
BbixoAe cxeMbi HUM 64 paBeH norMMecKOMy 
Hynio. CMTHan c BbixoAa cxeMbi MUM 64 
nocTynaeT Ha bxoa nepBOM cxeMbi HE 62 m Ha 
nepBbiM bxoa TpeTbeM cxeMbi M 61, Ha btopom 
bxoa kotopom c HeTBepToro BXOAa onoKa 
ynpaBneHMfi 22 nocTynaeT cm man OKOH^aHM^ 
BToporo 3Tana. 

Ha BbixoAe nepBOM cxeMbi HE 62 
cpopMMpyioT CMTHan ynpaBneHMfl, 
onpeAen^ioLAMM MOMeHT OKOHHaHM^ MnM 
noBTOpHoro 3anycKa BbinonHeHM^ nepBoro 
3Tana. BbixoA nepBOM cxeMbi HE 62 fmnfleTCH 
nepBbiM buxoaom 6noKa ynpaBneHMfl 22. 

Ha BbixoAe TpeTbeM cxeMbi M 61 
cpopMMpyioT cm man OKOHHaHM^ BToporo STana. 
BbixoA TpeTbeM cxeMbi M 61 flBnaeTCfl BTopbiM 
BbixoAOM 6noKa ynpaBneHM^ 22, no 3TOMy 
cm many bo btopom 6noKe cpaBHeHM?i c noporoM 
29 BbinonH^ioT ycTaHOBKy HananbHoro 3HaneHM3 
nopora BToporo 3Tana. 

nepBbiM 65 m btopom 66 cf)opM m poBaTen m 
MMnynbca MoryT 6biTb peanM30B3Hbi b BMAe 
M3BecTHoro reHepaTopa OAMHOHHoro MMnynbca 
Ha o"a3e, HanpMMep, CTaHflapTHOM MMKpocxeMbi 
(Tpwrrepa) 564TM2 nnn aHanorMHHbix eft. 

3aflBnaeMaa rpynna M3o6peTeHMM - cnocoS 

HaCTOTHO-BpeMeHHOM CMHXpOHM3ai_|MM CMCTeMbl 

CB33M m ycTpoMCTBO fljiiR ero ocy mecT Bne h m ^ , 
co3AaHHbie b eAMHOM M3oGpeTaTenbCKOM 
3aMbicne no cpaBHeHMio c M3BecTHbiMM 
TexHMMecKMMM peiueHMfiMM b a^hhom oGnacTM, 
TexHMKM oSnaAaeT cneAywLAMMM 

npeMMymecTBaMM; oi^eHKy BpeMeHHoro 
nono>xeHMfl CMTHana npeaMoynbi ocymecTBnsioT 
b Asa STana, npMHeM Ha nepBOM 3Tane 
c|DopMMpyioT peujaioLAyio cj^yHKi^Mio c ljjmpokmm 
none3HbiM OTKnMKOM, hto yBenMHMBaeT 
Bepo?iTHOCTb npaBMnbHoro oOHapy>KeHM?i 
CMmana npeawiGyribi, Ha btopom 3Tane 
cj^opMMpyioT peujaioLAyio a>yHKi4Mio c y3KMM 
none3HbiM oti^mkom, hto no3Bon^eT nonyHMTb 
TOHHyfo OAeHKy BpeMeHHoro nono>KeHMfi cwrHana 
npeaM6ynbi; oueHKy nacTOTHoro CABMra 
c|DopMMpyioT TaioKe b ABa 3Tana, npMHeM 
KanecTBO stom oi^eHKM - BbicoKoe, nocKonbKy 
o"a3MpyeTC?i Ha KanecTBeHHOM oi4eHKe 
BpeMeHHoro nono>KeHMfi CMTHana. flpyroM 

OTnMHMTenbHOM OCO^eHHOCTbfO M306peTeHMM 
flBnfieTC^ B03MO>KHOCTb CMHXpOHM3ai4MM npM 

OTHOCMTenbHO GonbLUMX HananbHbix 3HaHeHMflx 
nacTOTHoro CABMra, mto HeAOCTynHO mhotmm 

M3BeCTHblM CnOCOO"aM HaCTOTHO-BpeMeHHOM 
CI/IHXpOHM3ai4MM. 

npeAnaraeMbie M3o6peTeHMa cynecTBeHHO 

nOBblLIiafOT nOMeXOyCTOMHMBOCTb 
HaCTOTHO-BpeMeHHOM CMHXpOHM3ai4MM CMCTeMbl 

CBA3M i/i pacLuupqeT o6nacTb ee npi/iMeHMMOCTi/i. 

Oopwiyna M3o6peTeHH^: 

1. CnOCOO" HaCTOTHO-BpeMeHHOM 

CMHXpOHM3ai_|MM CMCTeMbl CB33M, 

3aKmoHaioLHMMCfl b tom, hto Ha nepeAaiomeM 
CTOpoHe qbopMMpyioT i^McjDpoBOM BMAeocMman, 

COCTOflLi^MM M3 AByX HaCTeM, CjDMnbTpyiOT 

ccjDopMMpoBaHHbiM UMcjDpoBOM BMAeocMman, 
BbinonHfiioT ero LiMcjDpoaHanoroBoe 
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npeo6pa30BaHMe, ocym,ecTBnflioT nepeHoc 
CMTHana Ha Hecymyio nacTOTy, ycMnnBaioT v\ 
nepeAatoT ero no KaHany CBH3M, Ha npi/ieMHofi 

CTOpOHe BXOflHOM CMTHan CjDMJlbTpyfOT, 

ycuriMBafOT, nepeHocflT Ha BMfleo^acTOTy, 
ocymecTBriflNDT ero aHanoroBO-i^nclDpoBoe 
npeo6~pa30BaHi/ie m AQL^MaUjUio, qbopMi/ipya 

BXOflHOM L|MCf)pOBOM KOMnJISKCHblM CMTHan Ha 

BHfleonacTOTe, HacroTHO-BpeMeHHyio 
CMHXpoHM3ai4Mfo BbinonHaioT b ABa 3Tana: Ha 
nepBOM 3Tane onpeAenflioT npeABapwTenbHyio 
oi^eHKy nacTOTHoro CABMra Mex<Ay HecyLU,ew 
nacTOTOM BxoflHoro cfimana v\ nacTOTOM 
onopHoro cumana, a/ie ^ero ocy m,ecT bji^i iot 

CjDmibTpai^MK) CCpOpMMpOBaHHOrO BXOflHOrO 

i4nc|DpoBoro KOMnneKCHoro cwn-iana, cfopMnpya 
KOMnneKCHbie otkjimkm nepBoro 3Tana, 

BbNMCJlflJOT KBaApaTbl MOflyfieM KOMnJieKCHblX 

otkjimkob nepBoro STana, ocym,ecTBnflioT 
cpaBHeHi/ie c 3aAaHHbiM noporoM nepBoro 3Tana, 
onpeAermioT npeABapwTenbHyio oi^eHKy 
nacTOTHoro CABura Me»<Ay Hecymefi nacTOTOM 
BxoflHoro cumana v\ nacTOTOM onopHoro 
CMTHana, Ha btopom 3Tane ocyLnecTBn?iK)T 
oi^eHKy BpeMeHHoro nono>KeHMa npeaMoynbi m 
OKOH^aTeribHyK) oueHKy nacTOTHoro cflBMra 
Me>KAy Hecyu^eM nacTOTOw BXOAHoro CMmana w 
nacTOTOM onopHoro cfimana, atia ^ero 
KoppeKTupyjoT $a3y BXOAHoro i4ncjDpoBoro 
KOMnneKCHoro cumana Ha MHTepBane paOoTbi 
BToporo 3Tana c y^eTOM npeABapi/iTenbHow 
OI4SHKM nacTOTHoro cflBMra Mex<Ay Hecym,eM 
nacTOTOM BXOAHoro ci/imana m nacTOTofi 
onopHoro cumana, ocym,ecTBnflioT 
cornacoBaHHyjo cjDnribTpai4MK) 
CKoppeKTupoBaHHoro BXOAHoro i_|wqbpoBoro 
KOMnneKCHoro cumana, cjoopMi/ipyfl 
KOMnneKCHbie otktimkm BToporo 3Tana, 
BbNMcriflJOT KBaflpaTbi MOflyneM KOMnneKCHbix 
OTKnuKOB BToporo 3Tana, ocym,ecTBnflioT 
cpaBHeHi/ie c 3aAaHHbiM noporoM BToporo 3Tana, 
npn He npeBbimeHMM nopora nonaraioT 
npeaMbyny Heo6Hapy>KeHHOM npfi npeBbimeHMM 
nopora BToporo 3Tana nonaraioT npeaMoyny 
o^Hapy^eHHOM, Torfla onpeAenaioT 
OKOH^aTenbHyfo oi^eHKy BpeMeHHoro nono>KeHMa 
npeaMoynbi no BpeMeHHOMy nono>KeHwo 
nepBoro npeBbiweHMfl nopora BToporo 3Tana, 
onpeAenatoT BpeMeHHoe nono>KeHne, 
cooTBeTCTByfom.ee MaKCMManbHOMy 3Ha^eHMK3 
KBaApaTa MOAyna KOMnneKCHoro oTKJiMKa 
BToporo 3Tana, onpeAenaioT AononHi/iTenbHyio 
oueHKy nacTOTHoro CABura no pa3HOCTM a>a3 
KOMnneKCHbix otkjimkob BToporo 3Tana, 
onpeflermKyr OKOHHaTeribHyra oi^eHKy nacTOTHoro 
cflBMra Me>Kfly HecymeCi nacTOTOM BXOAHoro 
cwmana n nacTOTOw onopHoro cumana KaK 
cyMMy npeflBapMTenbHOM v\ flononHMTenbHOM 
ou,eHOK nacTOTHoro CABura, OTni/NaioLAWwca Teivi, 
hto Ha nepeflaHDLneM CTopoHe L^qbpoBofi 
BMAeocuman, cocto^lumm M3 A^yx HacTeCi, 

CjDOpMMpytOT TaKMM 0^pa30M, HTO^bl HaCTM 

i4M4)poBoro BMAeocMTHana 6binn pa3AeneHbi 
nay30M 3aflaHHOM AnmenbHoc™, npn stom 
nepBaa nacTb npeACTaBnaeT coGom N kopotkmx 
KOAOBbix nocneAOBaTeribHOCTeti, a BTopa^ nacTb 
- M AnMHHbix KOAOBbix nocneAOBaienbHOCTePi, 
Ha npneMHOM CTopoHe npn BbinoiiHeHMM nepBoro 
3Tana HacTOTHO-BpeMeHHOM cnHxpoHi/isai^MM 
onpeAenaioT anpnopHbiw MHTepBan BpeivieHHoro 
nono>KeHMfi npeaiviGyribi ads BToporo 3Tana, ati^ 
onpeAeneHnq npeABapnTeribHOM oi^eHKM 
nacTOTHoro CABi/ira Mex<fly Hecyi^eM nacTOTOM 
BXOAHoro cumana n nacTOTOM onopHoro 
curHana Ha nepBOM 3Tane ocyLi^ecTBnaioT 
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c|DwnbTpaLjnio BXOAHoro ccfopMwpoBaHHoro 
i4Mc|DpoBoro KOMnneKCHoro CMmana, 
cornacoBaHHyio c oahom kopotkom koaobom 
nocneAOBaienbHOCTbio, BbNucnaioT cyMMbi N 
KBaApaTOB MOAyneCi KOMnneKCHbix otkjimkob 
nepBoro 3Tana, B3^Tbix c HHTepBanoM, paBHbiM 

AHMTenbHOCTM KOpOTKOM KOAOBOM 

nocneAOBaTenbHOCTM, c 3aflaHHbiM noporoM 
nepBoro STana cpaBHMBaioT nonyneHHbie cyMMbi 
N KBaApaTOB MOAyneCi KOMnneKCHbix otkhmkob 
nepBoro 3Tana, npn npeBbiLueHMi/i nopora 
BpeMeHHoe nono>KeHne Hanana npeaM6ynbi, 
cooTBeTCTByfoii^ee nonyneHHOM cyMMe, 
nonaraioT TeKym,MM BpeMeHHbiM nono>KeHMeM 
npeaMO~ynbi, cjDopMnpyioT TeKym,yio oi^eHKy 
nacTOTHoro CABura no ycpeAHeHHOM pa3HOCTM 
cjDa3 CMe>KHbix KOMnneKCHbix OTKni/iKOB nepBoro 
3Tana c n-ro no (N-n+IJ-biM, cooTBeTCTByfom.nx 
cnaraeMbiM cyMMUpoBaHna N KBaflpaTOB 
MOAynew KOMnneKCHbix OTKnuKOB nepBoro 
3Tana, rfle n - i^enoe nucno, 

N * 
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nopor nepBoro 3Tana ycTaHaBnuBaioT 
paBHbiM pe3ynbT3Ty cyMMnpoBaHMfi, 
onpeAen^ioT Hanano anpnopHoro MHTepBana 
BpeMeHHoro nono>KeHMfi btopom nacTM 
npeaMSynbi no BpeMeHHOMy nono>KeHMio 
npeaMoynbi, cooTBeTCTByioineMy nepBOMy 
npeBbiLueHMio nopora nepBoro 3Tana, 
onpeflen^ioT OKOHHaHne anpnopHoro MHTepBana 
BpeMeHHoro nono>KeHi/ifi btopom hsctm 
npeaMoynbi no TeKyu4eMy BpeMeHHOMy 
nono>KeHMio npeaMoynbi, npeABapnTenbHyio 
oi^eHKy nacTOTHoro CABura Mex<Ay Hecyu^eM 
nacTOTOM BXOAHoro cumana m nacTOTOM 
onopHoro curHana onpeAen^ioT k MOMeHTy 
Havana BToporo 3Tana KaK TeKy^yio oi^eHKy 
nacTOTHoro CABura, k MOMeHTy Hanana 
anpnopHoro MHTepBana BpeMeHHoro nonoweHMfl 
btopom nacTM npeaM6ynbi nopor nepBoro 3Tana 
nonarafOT paBHbiM nepBOHananbHOMy 3HaHeHMfo, 
a TeKymee BpeMeHHoe nono>KeHi/ie npeaMoynbi 
CHMTaioT HeonpeAeneHHbiM; Ha btopom 3Tane 
ocym,ecTBn?iioT cfunbTpaLinio 
CKoppeKTupoBaHHoro BXOAHoro 
cqbopMnpoBaHHoro i_|Mcf)poBoro KOMnneKCHoro 
cumana, cornacoBaHHyio c oahom AnnHHOM 
koaobom nocneAOBaTenbHOCTbio, KBaApaTbl 
MOAynew KOMnneKCHbix otioimkob BToporo 3Tana 
cpaBHMBaioT c 3aAaHHbiM noporoM BToporo 
3Tana Ha anpnopHOM MHTepBane BpeMeHHoro 
nono>KeHM?i btopom nacTM npeaMoynbi, 
AononHMTenbHyio oi4eHKy nacTOTHoro CABura 
onpeAenaioT no ycpeAHeHHOM pa3HOCTM c|Da3 M 
KOMnneKCHbix otioiukob BToporo STana: 
KOMnneKCHoro OTKnuKa BToporo 3Tana, 
cooTBeTCTByfOLU.ero MaKCMManbHOMy 3HaHeHMio 
KBaApaTa MOAyna, m otioimkob BToporo STana, 
otcto^ll^mx ot 3Toro OTKJiMKa Ha uenoe nucno 
AJwenbHOCTH MHTepBana a/iuhhom koaobom 
nocneAOBaTenbHOCTM ot 1 p,o (M-1). 

2. Cnoco6 no n.1, OTnunaioLAMMCfl TeM, hto 
TeKym,yio oi^eHKy nacTOTHoro CABMra 
cpopMMpyioT KaK OTHOLLieHne ycpeAHeHHOM 
pa3HOCTM cfta3 KOMnneKCHbix otkjimkob nepBoro 
3Tana k AnnTenbHOCTM kopotkom koaobom 
nocneAOBaTenbHOCTM. 

3. CnocoO no n.1, OTnu^aioLAMMC^ TeM, hto 
Hanano anpnopHoro MHTepBana BpeMeHHoro 
nono>KeHMfl btopom nacTi/i npeaMGynbi 
onpeAenaioT, HanpMMep, paBHbiM cyMMe 
BpeMeHHoro nono>KeHMfl npeaMoynbi, 
cooTBeTCTByioLL^ero nepBOMy npeBbiujeHMio 
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nopora nepBoro STana, AHMTenbHOCTM (N-2)-x 
kopotkmx KOAOBbix nocneAOBaTenbHOCTeM m 
AHMTenbHOCTM nay3bi. 

4. Cnocoo" no n.1, OTnuHafOLi^MMCfl TeM, hto 
OKOH^aHne anpnopHoro MHTepBana BpeMeHHoro 
norio>KeHM3 btopom HacTM npeaMoynbi 
onpeAermioT, HanpMMep, paBHbiM cyMMe 
TeKyu^ero BpeMeHHoro nono>K.eHMfl npeaMGynbi, 

AflMTeJIbHOCTM (N+3)-X KOpGTKMX KOflOBblX 

nocneflOBaTejibHOCTeM n flJiMTeribHOCTM nay3bi. 

5. Cnocoo" no n.1, OTnMHaioLAMMCfl TeM, ^to 
qba3y BxoflHoro i4ncf)poBoro KOMnneKCHoro 
CMTHana Ha MHTepBane pao"oTbi BToporo 3Tana 
KoppeKTM py jot , yMHOKaa OTcneTN BXOAHoro 
i^ncppoBoro KOMnneKCHoro cumana Ha 

KOMnJieKCHblM MHO>KMTenb eAMHMHHOM 

aMnriMTyAbi, c£a3a KOTOporo paBHa 
npoi/i3BefleHi/iK) npeABapMTenbHOM oi^eHKM 
nacTOTHoro cflBura Ha BpeiweHHbie nonoweHMfl 
OTcneTOB. 

6. Cnocoo" no n.1, OTnuMafOLL^nticfl tgm, hto 
AonoriHMTeribHyK) oi^eHKy nacTOTHoro CABMra 
onpeAermioT, HanpMMep, KaK OTHOLLieHne 
ycpeAHeHHOM pa3HOCTM 4333 KOMnneKCHbix 
otktimkob BToporo STana k AnnTeribHOCTM 
AJImhhoCi koaobom nocneAOBaTeribHOCTH. 

7. Cnocoo" no n.1, OTnuMafOLL^ntic^ TeM, ^to 
OKOHHaTeribHyK) oi^eHKy BpeMeHHoro nono>KeHMfl 
npeaM6ynbi, a MMeHHO, Havana npeaMoynbi, 
onpeAenatoT paBHOM pa3HOCTM BpeMeHHoro 
nonoweHMa nepBoro npeBbiweHMa nopora 
BToporo 3Tana v\ cyMMbi An^TenbHOCTeM nepBOM 
nacTM npeaMoynbi m nay3bi. 

8. YCTpOMCTBO HaCTOTHO-BpeMeHHOM 

CMHXpoHM3ai4MM cucTeMbi CBE3M, coAepwamee 
Ha nepeflajoLneM CTOpoHe TaKTOBNM reHepaTop, 
AeMyribTMnrieKcop, nepBbiM c^eTHMK, btopqm 
c-ieTHMK, nepBoe nocTOAHHoe 3anoMMHafOLAee 

yCTpOMCTBO, TpeTMM CHeTHMK, HeTBepTbIM 

c^eTHMK, BTopoe nocTOAHHoe 3anoMMHafOLAee 

yCTpOMCTBO, CyMMaTOp, 6flOK CjXlpMMpGBaHMfl 

AaHHbix, nepeAajoLi^MM TpaKT, npw 3tom bxoa 
TaKTOBoro reHepaTopa ?mn?ieTCfl bxoaom 
ycTpoMCTBa, BbixoA TaKTOBoro reHepaTopa 
coeAHHeH c nepBbiM bxoaom 

AeMynbTunrieKcopa, kotopnm fmnaeTca bxoaom 
CMmana TaKTOBbix MMnynbcoB, btopom bxoa 
AeMyn bTi/i nneKcopa , KOTopbi m a BnaeTCfl 
ynpaBnaeMbiM bxoaom, coeAMHeH c bnxoaom 
nepBoro cHeTHwra, nepBbiM bnxoa 
AeMynbTunrieKcopa coeAMHeH co bxoaom 
BToporo cneTHUKa, BbixoA KOToporo coeAMHeH co 
BXOAaMM nepBoro cneTHMKa v\ nepBoro 
nocTOfiHHoro 3anoMMHafomero ycTpoMCTBa, 
BbixoA nepBoro nocToaHHoro 3anoMMHafOLAero 
ycTpoMCTBa coeAMHeH c nepBbiM bxoaom 
cyMMaTopa, btopom bnxoa AeMynbTunneKcopa 
coeAMHeH co bxoaom TpeTbero cneTHMKa, BbixoA 
KOToporo coeflUHeH co BXOAaMM BToporo 
nocTOAHHoro 3anoMMHafoii^ero ycTpoMCTBa n 
neTBepToro c^eTHMKa, BbixoA KOToporo 
coeAHHeH c, TpeTbMM bxoaom 
AeMyn bTi/i nneKcopa , KOTopbi m a BnaeTCfl 
y n pa Bn m bi m bxoao m , m bxoaom 6 ji OKa 
cftopMMpoBaHMH A^HHbix, BbixoA KOToporo 
coeAHHeH c TpeTbMM bxoaom cyMMaTopa, 
BTopoM bxoa KOToporo coeAMHeH C BblXOAOM 
BToporo nocTO^HHoro 3anoMMHajou4ero 
ycTpoMCTBa, BbixoA cyMMaTopa coeAHHeH co 
bxoaom nepeAajoLi^ero TpaKTa, bnxoa KOToporo 
SBJifieTCfi BbixoAOM ycTpoMCTBa, Ha npneMHOM 

CTOpOHe npneMHblM TpaKT, CjDOpMMpyfOLAMM Ha 
BblXOAaX BXOAHOM L^MCppOBOM KOMnJieKCHblM 

curHan Ha BMAeonacTOTe, nepBbiM \a btopom 
cornacoBaHHbie cpmibTpbi, ocymecTBri^ioiuMe 
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CfwribTpaLJHIO COOTBeTCTBeHHO CMHCf)a3HOM M 

KBaApaTypHOM KOMnoHeHTbi ccj^opMnpoBaHHoro 
BXOAHoro i_|Mcf)poBoro KOMnneKCHoro CMmana m 
cpopMnpyjoLnne KOMnneKCHbie otkhmkm nepBoro 
STana, nepBbiM m btopom nepeMHOKMTenn, 
nepBbiM cyMMaTop, KOMnneKCHbiM 

nepeMHO>KMTenb, OnoK cf)opMMpoBaHM?i 
rapMOHMKM, 6noK pacneTa nacTOTHoro CABura, 
nepBbiM GnoK cpaBHeHMfl c noporoM, 6noK 
ynpaBfieHMfl, TaKTOBbiM reHepaTop, 
cj^opMnpyjoLAMM Ha BbixoAe cm man TaKTOBbix 
MMnynbcoB, TpeTMM m HeTBepTbiM 
cornacoBaHHbie cjDMnbTpbi, ocyLi^ecTBnfifOLAMe 
cj3nnbTpai4Mio CKOppeKTupoBaHHoro BXOAHoro 
L^ncjDpoBoro KOMnneKCHoro cumana m 
cf)opMnpyjoLAMe KOMnneKCHbie otkjimkm BToporo 
STana, TpeTMM v\ HeTBepTbifi nepeMHOKMTenn, 

BTOpOM CyMMaTOp, BTOpOM OTIOK CpaBHeHMfl C 

noporoM, 6noK pacneia AononHMTenbHoro 
nacTOTHoro CABura n TpeTMM cyMMaTop, npn 
3tom bxoa npneMHoro TpaKTa ^Bn^eTC^ bxoaom 
ycTpoMCTBa, nepBbiM bnxoa npneMHoro TpaKTa 
coeAMHeH co bxoaom nepBoro cornacoBaHHoro 
c|DMnbTpa m nepBbiM bxoaom KOMnneKCHoro 
nepeMHO>KMTenq, BTopoM BbixoA npneMHoro 
TpaKTa coeAMHeH co bxoaom BToporo 
cornacoBaHHoro cpunbTpa m BTopbiM bxoaom 
KOMnneKCHoro nepeMHO^MTena, BbixoAbi 
nepBoro m BToporo nepeMHO>KMTeneM 

COeAMHeH bl COOTBeTCTBeHHO c nepBbiM M 

BTopbiM BXOAaMM nepBoro cyMMaTopa, bnxoa 
KOToporo coeAMHeH c nepBbiM bxoaom nepBoro 
6noKa cpaBHeHi/ifi c noporoM, btopom bxoa 
KOToporo coeAMHeH c nepBbiM bnxoaom 6noKa 
ynpaBneHMfl, BbixoA nepBoro 6noKa cpaBHSHHfi c 
noporoM coeAHHeH c nepBbiM bxoaom 6noKa 
pacneTa nacTOTHoro CABMra, bnxoa KOToporo 
coeAMHeH c nepBbiM bxoaom 6noKa 

CjDOpMMpOBaHMfl rapMOHMKM M nepBbiM BXOAOM 

TpeTbero cyMMaTopa, BTopow bxoa GnoKa 

CjXipMMpOBaHMfl rapMOHMKM coeAMHeH c 

BbixoAOM TaKTOBoro reHepaTopa, nepBbiM m 

BTOpOM BNXOAbl 6nOK3 CjDOpMMpOBaHMfl 
rapMOHMKM COeAMHeH bl COOTBeTCTBeHHO c 

TpeTbMM m HeTBepTbiM BXOAaMM KOMnneKCHoro 
nepeMHO>KMTenq, nepBbiM m btopom BbixoAbi 

KOTOporo COeAMHeHbl COOTBeTCTBeHHO CO 

BXOAaMM TpeTbero m neTBepToro cornacoBaHHbix 
c|3MnbTpoB, bnxoa TpeTbero cornacoBaHHoro 
cjsMnbTpa coeAMHeH c nepBbiM m btopnm 
BXOAaMM TpeTbero nepeMHOKMTen^ m nepBbiM 
bxoaom 6noKa pacneTa AononHMTenbHoro 
nacTOTHoro CABMra, bnxoa neTBepToro 
cornacoBaHHoro cfcwnbTpa coeAMHeH c nepBbiM m 
BTopbiM BXOAaMM HeTBepToro nepeMHO>KMTena m 
BTopbiM bxoaom onoKa pac^eTa 
AononHMTenbHoro nacTOTHoro CABMra, BbixoAbi 
TpeTbero m neTBepToro nepeMHOKMTeneM 
coeAMHeH N COOTBeTCTBeHHO c nepBbiM M 
BTopbiM BXOAaMM BToporo cyMMaTopa, BblXOA 
KOToporo coeAMHeH c nepBbiM bxoaom BToporo 
6noKa cpaBHeHMfl c noporoM, btopom bxoa 
KOToporo coeAMHeH co btopnm bnxoaom GnoKa 
ynpaBneHMfl, 4>opMnpyjoLi4ero Ha BbixoAe curHan 
OKOHHaHi/m BToporo 3Tana, BbixoA BToporo 6noKa 
cpaBHeHM^ c noporoM coeAMHeH c TpeTbMM 
bxoaom 6noKa pacneTa AononHMTenbHoro 
nacTOTHoro CABMra m nepBbiM bxoaom 6"noKa 
ynpaBneHMfi, TpeTMM BbixoA KOToporo coeAMHeH 
c HeTBepTNM bxoaom 6noKa pacneTa 
AononHMTenbHoro nacTOTHoro CABMra, 
HeTBepTNM BbixoA GnoKa ynpaBneHMfi fiBnfieTCfi 

nepBbiM BNXOAOM yCTpOMCTBa M bnxoaom 

CMmana OKOHHaTenbHOM oi4eHKM BpeMeHHoro 
nono>KeHM?i npeaMbynbi, nepBbiM BbixoA 6noKa 
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pacneTa AononHMTenbHoro nacTOTHoro cflBura, 
4)opMMpyK)Li^ero Ha nepBOM Bbixofle 
AonoriHMTeribHyK) oi^eHKy nacTOTHoro CABMra, 
coeflMHeH co BTopbiM bxoaom TpeTbero 
cyMMaTopa, qbopMMpyioLnero Ha Bbixo^e CMman 

OKOH^aTOJIbHOM 0L|8HKM naCTOTHORD CABMra, 

Bbixofl TpeTbero cyMMaTopa ABnfieTCfl BTopbiM 

BblXOflOM yCTpOMCTBa, OTJIMHaHDLi^eeCfl TOM, HTO 

Ha nepeflaHDL^eM CTOpoHe nepBbiM cnemMK 
BbinonHeH TaKMM o6pa30M, hto no3BonaeT 
ocyLnecTBfifiTb noAcneT b CMmane npeaMoynbi 

HMCfia KOpOTKWX KOflOBblX 

nocneflOBaTeribHOCTeM, cfopM^pyfi Ha Bbixofle 
curHan ynpaBneHMa TaKTOBbiMM MMnynbcaMM 
npn 3aflaHHOM HMcne N limkhob CHMTbiBaHMfi, 

BTOpOM CneTHMK BbinOJIHeH TaKMM 06pa30M, 4T0 

no3BorifleT ocymecTBrifiTb noflcneT b cm mane 

KOpOTKOM KOflOBOM nOCJieflOBaTeribHOCTM 

npeaMoynbi HMcna TaKTOBbix MMnyribcoB, 
qbopMMpya Ha Bbixofle cm man, 
cooTBeTCTByfOLi^MM aApecaM TeKyu^MX 

SfieiVieHTOB KOpOTKOM KOflOBOM 

nocneflOBaTeribHOCTM, TpeTMM cner-iMK 

BbinOJIHeH T3KMM 00"pa30M, HTO n03BOJ1fieT 

ocymecTBriflTb noAcneT b CMmane ahmhhom 
koaobom nocrieAOBaTeribHOCTM npeaMoynbi 
HMcna TaKTOBbix MMnyribcoB, cjDopMMpyq Ha 
BbixoAe CMman, cooTBeTCTBywLi^MM aApecaM 
TeKyu^MX sneivieHTOB ahmhhom koaobom 
nocrieAOBaTeribHOCTM, HeTBepTbiM cner-iMK 
BbinonHeH TaKMM o6pa30M, ^to no3BormeT 
ocymecTBrifiTb noAcneT b CMmane npeaMoynbi 

HMCfia ATlMHHblX KOAOBblX 

nocneflOBaTeribHOCTeM, cjDopMMpya Ha BbixoAe 
CMTHan ynpaBfieHMfi TaKTOBbiMM MMnyribcaMM 
npM 3aAaHHOM nMcne M l^mkiiob CHMTbiBaHM^ m 
CMTHan OKOHMaHMfl npeaM6yjibi, nepBoe 
nocTO^HHoe 3anoMMHaioLAee ycTpoMCTBO 

BbinOJIHeHO T3KMM 06pa30M, HTO n03BOJlfieT 
XpaHMTb OTCHBTbl KOpOTKOM KOAOBOM 

nocrieAOBaTeribHOCTM, BTopoe nocTOfiHHoe 
3anoMMHafOLi^ee ycTpoMCTBO BbinoriHeHO TaKMM 

06pa30M, HTO n03BOrifieT XpaHMTb OTCHeTbl 

AJiMHHOM koaobom nocneAOBaTenbhioc™, BBeASH 
cneTHMK nay3bi, ocymecTBri^HDinMM noflcneT Ha 
MHTepBane nay3bi npeaM6ynbi ^Mcna TaKTOBbix 
MMnyribcoB, cfjopMMpyfl Ha BbixoAe CMman 
OKOH^aHMfl nay3bi, bxoa c^eTHMKa nay3bi 

COeflMHeH C TpeTbMM BblXOAOM 

AeMyribTMnrieKcopa, a bwxoa - c HeTBepTbiM 
bxoaom ASMynbTMnneKcopa, KOTOpbiM ^Bri5ieTcq 
ynpaBrmeMbiM bxoaom; Ha npMeMHOM CTopoHe 
BBeA©H bi nepBafi m BTopaa jimhmm 3aAep>KKM, 
(N-1) nepBbix m (N-1) BTopbix nepeMHOKMTeneM, 
6noK onpeAerieHM^ rpaHMi^ anpMopHoro 
MHTepBana, cjDopMMpyfoinMM Ha nepBOM BbixoAe 
CMTHan Hanana anpMopHoro MHTepBana 
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BpeMeHHoro nono>KeHMfi btopom nacTM 
npeaMoynbi, a Ha btopom BbixoAe - CMman 
OKOHHaHMfi anpMopHoro MHTepBana BpeMeHHoro 
nono>KeHM?i btopom nacTM npeaMoynbi, npM stom 
bxoa nepBOM hmhmm 3aAep>KKM coeAMHeH c 
BbixoAOM nepBoro cornacoBaHHoro cfwnbTpa, 

BXOA BTOpOM nMHMM 3aAep>KKM coeAMHeH c 
BbixoAOM BTOporo cornacoBaHHoro cfcMnbTpa, 
npM^eM nepBbiM m btopom cornacoBaHHbie 
cpMnbTpbi cornacoBaHbi c kopotkom koaobom 
nocneAOBaTenbHOCTbio, N BbixoAOB nepBOM 
hmhmm 3aAep>KKM coeAMHeHbi c 

COOTBeTCTByiOLL^MMM MM N BTOpbIMM BXOAaMM 

SnoKa pacneTa nacTOTHoro CABMra m c nepBbiMM 

M BTOpbIMM BXOAaMM COOTBeTCTByiOLi^MX MM N 

nepBbix nepeMHO>KMTeneM, N bnxoaob btopom 
nMHMM 33Aep>KKM coeAMHeHbi c 

COOTBeTCTByfOLL^MMM MM N TpeTbMMM BXOAaMM 

onoKa pacneTa nacTOTHoro CABMra m c nepBbiMM 

M BTOpbIMM BXOAaMM COOTBeTCTByiOLAMX MM N 

BTopbix nepeMHO>KMTeneM, BbixoAbi (N-1) 
nepBbix nepeMHO>KMTeneM coeAMHeHbi c (N-1) 
AononHMTenbHbiMM nepBbiMM BXOAaMM nepBoro 
cyMMaTopa, BbixoAbi (N-1) BTopbix 
nepeMHO>KMTeneM coeAMHeHbi c (N-1) 
AononHMTenbHbiMM btophmm BXOAaMM nepBoro 
cyMMaTopa, bwxoa TaKTOBoro reHepaTopa 
coeAMHeH c nfiTbiM bxoaom OnoKa pacneTa 
AononHMTenbHoro nacTOTHoro CABMra m nepBbiM 
bxoaom 6noKa onpeAeneHM?i rpaHMi^ 
anpMopHoro MHTepBana, btopom bxoa KOToporo 
coeAMHeH c BbixoAOM nepBoro 6noKa cpaBHeHM?! 
c noporoM, nepBbiM BbixoA 6noKa onpeAeneHMfl 
rpaHMLj anpMopHoro MHTepBana coeAMHeH co 
BTopbiM bxoaom 6noKa ynpaBneHMfi m TpeTbMM 
bxoaom nepBoro 6noKa cpaBHeHM^ c noporoM, 
btopom BbixoA 6noKa onpeAeneHMfi rpaHMLi 
anpMopHoro MHTepBana coeAMHeH c TpeTbMM 
bxoaom bnoKa ynpaBneHM?!, q^opMMpyioLL^ero Ha 
nepBOM BbixoAe CMTHan ynpaBneHM^, 
onpeAen^fOLAMM MOMeHT OKOHHaHM?! MnM 
noBTopHoro 3anycKa BbinonHeHMfi nepBoro 
STana, Ha TpeTbeM BbixoAe - CMTHan 
npeBbiiueHM^ nopora BToporo STana, Ha nsrroM 
BbixoAe - CMman OKOHnaHM^i anpMopHoro 
MHTepBana btopom nacTM npeaM6ynbi, nfiTbiM 
BbixoA 6noKa ynpaBneHMfl coeAMHeH c mecTbiM 
bxoaom 6noKa pacneTa AononHMTenbHoro 
nacTOTHoro CABMra, Ha LuecTOM BbixoAe - CMTHan 
MAeHTMC>MKai4MM anpMopHoro MHTepBana btopom 
nacTM npeaMGynbi, mecTOM bnxoa GnoKa 
ynpaBneHMfi coeAMHeH c TpeTbMM bxoaom 
BToporo onoKa cpaBHeHM?i c noporoM, 
neTBepTbiM bxoa 6noKa ynpaBneHMfi coeAMHeH 
co BTopbiM BbixoAOM SnoKa pacneTa 
AononHMTenbHoro nacTOTHoro cflBHra. 
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H3o6peTeHne othocmtca k oonacTM 
paAMOTexHMKM, b nacTHOCTM k cnocoo"aM npMeMa 
m nepeflaHM paAMOCMmana c npMMeHeHMeM 
aflanTMBHOM aHTeHHOM pewe™ b CMCTeMax 
CBfl3M c KOflOBbiM pa3AeneHMeM KaHanoB n 
mo>k6t ncnonb30BaTbCfl b npneMHbix 

yCTpOMCTBaX 6a30BblX CTaHU,MM CMCTeM COTQBQM 
CBA3M, KOTOpbie CfcopMMpyHDT AHfl Ka>KflOrO 

MG6i/iribHoro a6oHeHTa fluarpaMiwy 

HanpaBJIGHHOCTM KaK B oGpamoM, TaK M B 

npfiMOM KaHanax. 

npuMeHeHne aflanTMBHOM aHTeHHOM 
pewe™, M3BecTHOM b cneu^anbHOM 
riMTepaType KaK "yMHaa aHTGHHa", Ha 6a30Bbix 

CTaHU,MflX GMCTeMbl COTOBOM CBA3M C KOflOBbIM 

pa3fleneHMeM KaHanoB no3BonaeT cym,ecTBeHHO 
ynyHLUMTb KanecTBO cba3m, yBennHMTb eMKOCTb 

CMCTeMbl CBH3M M 30Hy 06cny>KMBaHM?1 Ka>KflOM 
6~a30BOM CTaHL^HM. B CB33M C 3TMM BCe 

CTaHflapTbi CMdeM cb?13w 3-ro noKoneHMa 
npeAyciviaTpi/iBafOT ncnonb30BaHne aflanTMBHOM 
aHTeHHOM peiueTKM Ha 6a30Bbix craHU.L'mx. 

H3BecTHbi cneflyfomne ocHOBHbie noflxoflbi k 
cjDopMMpoBaHMM fl^arpaMMbi HanpaBneHHOCTM 
yMHOM aHTeHHbi b npsiMOM KaHane. 

B nepBOM noflxofle BeKTop BecoBbix 

K03C|DC)DHL4HeHTOB SneMeHTOB aHTeHHOM pSLLieTKM, 

noriyHeHHbiM npn npfieivie cumana b ob~paTHOM 
KaHane, Mcnonb3yeTca npi/i nepeAane cwmana b 
npflMOM KaHane. 3tot noAXOA onucaH b KHure 
Joseph C. Liberti, Theodore S. Rappaport, 
"Smart Antennas for Wireless Communication, 
Prenice HallPTR", 1999 [1], b naieHTax CUJA 
N°N°6031877 - "Apparatus and Method for 
Adaptive Beam Forming in an Antenna Array". 
Feb. 29, 2000 [2]; 6122260 - "Smart Antenna 
CDMA Wireless Communication System", Sep. 
19. 2000 [3]. PaccMaTpMBaeMbiM noAXOA 

3Cf)CjDeKTMBeH ATIA CMCTeM CBA3M C BpeMeHHbIM 

AynneKCOM (TDD). B stmx CMCTeiviax np^MOM m 
o6paTHbiM KaHanbi pa3AeneHbi bo BpeiweHM v\ 
coBnaAafOT no nacTOTe Hecyu^eM. nosTOMy 
HanpaBneHMe pacnpocTpaHeHM* CMmana ot 

MOGnnbHOM CTaHUMW K 6a30BOM, KOTopoe 

onpeAenaeTCfl no cumany Moo~MnbHOM CTaHi^nn, 
coBnaAaeT c HanpaBneHneM pacnpocTpaHeHMa 
curHana ot 6"a30BOM CTaHU,MM k Mo6nnbHOM. 
OAHaKO Ana CMCTeM paAMOCBA3M 
MHO>KecTBeHHoro flocTyna c koaobum 
pa3AeneHMeM KaHanoB c nacTOTHbiM AynneKCOM 
(FDD CDMA) npMMeHMMOCTb 3Toro MeTOAa 
coMHUTenbHa, nocKonbKy M3MeHeHne HecyLi^eM 
nacTOTbi MO>KeT npuBOAHTb k cymecTBeHHO 
pa3nMHHOMy xapaKTepy MHoronyneBOCTM b 
np^MOM v\ o6paTHOM KaHanax. 

Bo btopom noAXOAe Ha MoGMnbHOM CTaHU,MM 
no oSynafOLAeMy cumany c|DopMMpyeTca oi^eHKa 
napaivieTpoB npsivioro KaHana, KOTopaa 
nepeAaeTC^ no oSpaTHOiwy KaHany Ha 6a30Byio 

CTaHU,MfO. riO 3TOM QU,eHKe Ha 0~a30BOM CTaHU,MM 

BbinonH^eTCfi HacTpoMKa (KoppeKU,M*i) BecoBbix 

K03Cjx|DMU 1 MeHTQB yMHOM aHTeHHbi B npflMOM 

KaHane. TaKOM noAXOA onucaH b CTaTbe Ayman 
F. Naguib, Arogyaswami Paulrai, Thomas 
Kalath "Capacity Improvement with 
Base-Station Antenna Arrays in Cellular 
CDMA", IEEE Trans. Veh. Technol, vol.43, NQ 
3, pp. 691-698, August 1994 [4]; b naTeHTe 
CUJA NQ5828658, Bjorn E. Ottersten, Craig H. 
Barratt, David M. Parish, Richard H. Roy, 
"Spectrally Efficient Higt Capacity Wireless 
Communication Systems with Spatio-Temporal 
Processing, Okt. 27, 1998 [5]. 

HeAOCTaTKaMM 3Toro noAXOAa ABnaiOTCfl, 
BO-nepBbix, 3HaHMTenbHbiM oo"~beM AaHHbix, 
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nepeAaBaeMbix no oSpaTHOMy KaHany ppn 
o6ecneneHM?i o^paTHOM cbs3m, h, BO-BTopbix, 

3HaHMTenbHa?l MHepi^MOHHOCTb oGpaTHOM CB513M. 

Kpoivie Toro, ncnonb30BaHne oo"paTHOM cbs3m 

HeB03MO>KHO ATI^ HeKOTOpblX CT3HAapT0B 
COTOBOM CB513M, B TOM '-IMCne fllia 3GPP2 

(S0002-A Physical Layer Standard for CDMA 
2000 Spread Spectrum Systems, July, 2001) [6]. 

B TpeTbeM noAXOAe onpeAenaeTC?! 
HanpaBneHne npuxoAa HanGonee cunbHOM 
KOMnoHeHTbi MHoronyneBoro cwrHana 
MoSnnbHoro nonb30BaTen?i [1]. 3to 
HanpaBneHMe pacciviaTpMBaeTCfi KaK ocHOBHoe 
HanpaBneHne pacnpocTpaHeHM?i cumana ot 
6a30BOM CTaHU,nn k MoSnnbHOM. KoMnneKCHbie 
Koac|Dct)Mu 1 MeHTbi sneiweHTOB aHTeHHOM peiueTKM 
npfiMoro KaHana Bbib~npafOTCfl TaKMM o6pa30M, 
HToGbi rnaBHbiM nenecTOK A^arpaMMbi 
HanpaBneHHOCTM np^iworo KaHana o~bin 
opMeHTMpoBaH b stom HanpaBneHMM. LLlMpMHa 
rnaBHoro nenecTKa MO>KeT onpeAen^Tbc^ no 
yrnoBOMy ceKTOpy CMTHana. 

EcnM ou,eHKe HanpaBneHMM npMXOAa 
CMmana nocB^LneHO 6onbiuoe HMcno 
nyGnMKai^MM, to paSoTbi no ou,eHKe yrnoBoro 
ceKTopa npaKTM«-iecKM OTcyTCTByfOT. Oahmm M3 

B03MO>KHblX nOAXOAOB flBnfleTCa KOCBeHHbIM 

MeTOA, npeAno>KeHHbiM b naTeHTe CLUA 
NQ61 08565, Shimon B. Scherzer, "Practical 
Space-Time Radio Method for CDMA 
Communication Capacity Enhancement", Aug. 
22, 2000 [7]. B stom cnocoGe 
npocTpaHCTBeHHO-BpeivieHHOM o6pa6oTKi/i 
CMmana b np^MOM KaHane ncnonb3yioT HaGop 
cjsMKCMpoBaHHbix A^arpaMM HanpaBneHHOCTM m 
nepexoA ot oahom A^arpaiviMbi k ApyroM. 
LLlMpMHa nenecTKa A^arpaMMbi HanpaBneHHOCTM 

33BMCHT OT paCCTOMHMM MO^MnbHblX a^OHeHTOB 

(cTaHU,MM) ao Ga30BOM CTaHU,MM. EcnM 

MOSMnbHbie CTaHU,MM HaXOA^TCfl Ha 6nM3KOM 
paCCTOflHMM OT 6a3GBOM CTaHU,MM, TO 

cooTBeTCTByfoii^MM mm nenecTOK A^arpaMMbi 
HanpaBneHHOCTM pacujMp?ieTCfl. KorAa 
MoSMnbHbie CTaHi^MM HaxoA^TC^ Ha 

3HaHMTenbHOM paCCTO^HMM OT 6a30BOM CTaHU,MM, 

to cooTBeTCTByfOLAMM mm nenecTOK cy>KaeTCfl. 

3tot cnocoo~ [7] ABnaeTCfi HaM6onee 
6nM3KMM k npeAnaraeMOMy peiueHMfo b MacTM 
c|3opMMpoBaHMa AnarpaMMbi HanpaBneHHOCTM 
aflanTMBHOM aHTeHHOM peiueTKH. 

CyLAHOCTb cnocoGa [7] 3aKnfOMaeTCfl b 
cneAyfou^eM. 

fln^ Ka>KAoro nyna npoM3BOA^T 

CjDOpMMpOBaHMe BeCOBblX K03Cf)C|DMU l MeHTOB 

sneMeHTOB aHTeHHOM peiueTKM, ati^ nero 
nepMOAMHecKM npoM3BOA?iT cneAyioLi^Me 
onepai^MM 

- AeMOflynMpyioT bxoahom CMman Ha 
sneMeHTax aHTeHHOM peiueTKH, 

- npoM3BOA^T GbicTpoe npeo6pa30BaHMe 
AAaMapa ASMOAynMpoBaHHoro BXOAHoro 
CMmana Ha sneMeHTax aHTeHHOM peiueTKM, 
cjDopMMpy^ MaTpnu,y BxoflHoro CMmana, 

- BbinonHsioT nepeMHO>KeHne MaTpMU,bi 
BXOAHoro CMTHana Ha MaTpMLly onopHbix 
CMmanoB, 

- HaxoA^T ou,eHKy yrna npMXOAa BXOAHoro 
CMmana nyna, aHanM3Mpys pe3ynbTaT 
nepeMHO>KeHMfi MaTpMU,bi BXOAHoro CMmana Ha 
MaTpMU,y onopHbix CMmanoB, 

- onpeAenfiioT TeKyLAee 3HaneHMe BeKTOpa 

BeCOBblX K030>C|DMI4MeHTOB KaK BeKTOp, 

cooTBeTCTByfou4MM ou,eHKe yrna npMXOAa 
BXOAHoro CMTHana nyna. 

TeKymMe 3HaneHMfl BeKTopoB BecoBbix 
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K03C|DC|DMI4MeHTOB JiyHeCl EBnaiOTCa BblXOAHbIMM M 

onpeAermioT fl^arpaMMy HanpaBneHHOCTW 
aflanTMBHOM aHTeHHOM peiueTKH. 

MaTpni^a onopHbix cwmanoB onpeflenaeTca 
cwmanaMW, cooTBeTCTByioLHWMW 3apaHee 
3aflaHHbiM flMCKpeTHbiM rnnoTe3aM 06 yrne 
npuxofla BxoflHoro cwmana. 

Oi^eHKa yma npwxofla BXOAHoro 
cwmana e onpeAenaeT BeKTop BecoBbix 

K03C|DCjDHL4HeHTOB B COOT B eTCTB M M C Bbipa>KeHHeM 



W=[l s 
rfle 



s 

2jz 



s 



(1) 



-d smS, 



flnnHa BonHbi, d 



- paccTOAHne Me>KAy sneMeHTaMM aHTeHHGW 
pemeTKM, N - nwcno aneivieHTOB aHTeHHOw 
pemeTKM. 

flim pea.ni/i3a14ww cnoco6a [7] wcnonb3yeTca 
ycTpowcTBO, cocTOfiLAee W3 L oTiokob o6pa6oi~KW 
cwrHana nyna, oflMH m KOTopux npeflCTaBneH 
Ha 4>nr.1, rfle o6o3HaneHo: 

1 - reHepaTop onopHoro cwrHana, 

2.1-2.N - KoppenfiTOpbi, 

3.1-2.N - otiokw GbiCTporo npeoo~pa30BaHWfi 
Aflaiviapa, 

4 - otiok nepeMHO>KeHM5i MaTpwi_| w aHariM3a 
pe3yribTaT0B nepeMHOKeHME, 

5 - otiok cjoopMwpoBaHMfl BeKTopa BecoBbix 
K034)cjDHi4neHTOB aHTeHHOM peiueTKH B o6paTHOM 
KaHarie, 

6 - otiok qbopMwpoBaHi/m BeKTopa BecoBbix 

K034)C|DWI4MeHTOB aHTeHHOM pemeTKM B npflMOM 

KaHane. 

CornacHO onwcaHwio [7] 

ycTpowcTBO-npoTOTun coAep>KWT L 6jiokob 
o6pa6oTKM CMmana nyna. Ka>KAbiw M3 L 6j~iokob 
o6pa6oTKM cwmana ny^a (cfnir.1) coflep>KMT N 
naparinenbHbix KaHanoB, coctoalawx W3 
nocrieflOBaTeribHO coeflWHeHHbix KoppenflTopoB 
2 n 6jiokob 6bicTporo npeo6pa30BaHM^ AAaMapa 
3, a TaioKe coflep>KWT reHepaTop onopHoro 
cwmana 1, Sjiok nepeMHOKeHwa MaTpwi^ m 
aHariM3a pe3yribTaTa nepeMHO>KeHM?i 4, otiok 
cjDOpMnpoBaHwa BeKTopa BecoBbix 

K034>C|DHL4HeHTOB SHTeHHOM pGLLieTKH B 06p3TH0M 

KaHane 5 w 6noK cjDopMnpoBaHW^ BeKTopa 

BeCOBblX K03Cj34)MI4MeHTOB aHTeHHOM peujeTKW B 

np^MOM KaHane 6. nepBbie Bxoflbi 
KoppenaTopoB 2.1 -2. N HBrmioTCfi CMmanbHbiMM, 
a TaioKe BxoflaMM ycTpowcTBa, BTopbie Bxoflbi 

aBnflfOTCS OnopHblMW W COeflMHeHbl C BblXOAOM 

reHepaTopa onopHoro cwrHana 1 . Bnxoa 
Ka>KAoro onoKa GbiCTporo npeoo"pa30BaHMfl 
AAaiwapa 3.1-3.N coeAHHeH c cooTBeTCTByfOLAHM 
BxoflOM 6noKa nepeMHO>KeHWfl MaTpwi^ w 
aHann3a pe3ynbTaTa nepeMHOKeHwa 4, BbixoA 
KOToporo coeAMHeH c bxoaom SnoKa 
cf)opMMpoBaHW?i BeKTopa BeCOBblX 

K03C|DC)DHL4HeHTOB aHTeHHOM peLUeTKH B 06paTH0M 

KaHane 5. nepBbiM BbixoA 6noKa c|DopMwpoBaHWfi 

BeKTOpa BeCOBblX K03C|xtDWI4WeHTOB aHTeHHOW 

peujeTKW b o^paTHOM KaHane 5 HBrmeTCH 
BbixoflOM TeKyLAero BeKTopa BecoBbix 
K03c|Dc|Dwi4MeHTOB oGpaTHoro KaHana v\ nepBbiM 
BbixoAOM onoKa ob"pao"oTKM cwrHana nyna 
ycTpowcTBa. BTOpow BbixoA onoKa 
cjDopMwpoBaHWH BeKTopa BeCOBblX 
KoscjocjDni^neHTOB aHTeHHoCi peiueTKH B oBpaTHOM 
KaHane 5 coeAWHeH c bxoaom onoKa 

CjDOpMMpOBaHWa B6KT0pa BeCOBblX 

K03CjDC|DWI4MeHT0B 3HTeHH0M pemeTKM B npflMOM 

KaHane 6. BbixoA GnoKa cfcopMHpoBaHMa BeKTopa 
BecoBbix K03cj34)Mi4MeHT0B aHTeHHOM peujeTKW B 
npfiMOM KaHane 6 flBnaeTCfl BbixoAOM TeKyLAero 
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BeKTopa BecoBbix Koac|Dct)Mi4MeHTOB np^Moro 
KaHana w BTopbiM BbixoAOM 6noKa o^paGoTKW 
ci/irHana nyna ycTpowcTBa. 

PaGoTaeT ycTpowcTBO-npoTOTwn [7] 
cneAyioiAMM o6pa30M. 

CornacHO onncaHMJO npoTOTuna [7] b Ka>KflOM 
M3 L onoKOB o6pa6oTKW cwmana nyna 
KOMnneKCHbiM bxoahom cuman nocTynaeT Ha 
nepBbie (cwmanbHbie) BXOAbi Koppen?nopoB 
2.1 -2. N. Ha BTopbie (onopHbie) Bxoflbi 
KoppenfiTopoB 2.1 -2. N c BbixoAa reHepaTopa 
onopHoro cwrHana 1 nocTynaeT onopHa^i 
nceBAOcnynawHafi nocneAOBaTenbHOCTb ncn. 
CocT05iHMe reHepaTopa onopHoro cumana 1 
cooTBeTCTByeT 3HaneHMK) BpeMeHHoro 
nono>KeHMfl cumana nyna b npwHWMaeMOM 
MHoronyneBOM cwrHane. KoMnneKCHbie 
AeMOAynwpoBaHHbie cwmanbi c bhxoaob 
KoppenaTopoB 2.1-2.N nocTynaioT Ha BXOAbi 
cooTBeTCTByioLAMX GnoKOB GbicTporo 
npeo6"pa30BaHi/m AAaMapa 3.1 -3. N, rAe 
nponcxoAWT pa3no>KeHwe BXOAHoro cwrHana b 
6a3wce cfcyHKLjww AAaMapa. CneKTpbi BXOAHbix 
cwmanoB c BbixoAOB GnoKOB 6bicTporo 
npeo6pa30BaHna AAaMapa 3.1-3.N nocTynatOT 
Ha N bxoaob 6noKa nepeMHO>KeHWfi MaTpwA w 
aHanw3a pe3ynbTaTa nepeMHO>KeHWfi 4. B 6\noKe 
4 BbinonH?ieTCfl nepeMHO>KeHMe MaTpwi^bi 
BXOAHoro cwrHana Ha MaTpwi4y onopHbix 
cwmanoB. MaTpwi^a BXOAHoro cwrHana 
c|DopMwpyeTcq no cneKTpaM bxoahnx cwrHanoB. 
MaTpMi4a onopHbix cwmanoB onpeAenaeTCfl 
cwmanaMW, cooTBeTCTByioLAWMW 3apaHee 
3aAaHHbiM AUCKpeTHbiM rwnoTe3aM o yrne 
npuxoAa BXOAHoro cumana ny^a. KpoMe Toro, b 
SnoKe nepeMHO>KeHW3 MaTpi/114 w aHanw3a 
pe3ynbTaTa nepeMHO>KeHWfl 4 aHanw3MpyeTCfl 
pe3ynbTaT nepeMHO>KeHW5i MaTpwubi BXOAHoro 
cwmana Ha MaTpni^y onopHbix cwmanoB m 
HaxoAMTC^ oi^eHKa yrna npwxoAa BXOAHoro 
cwmana ny«-ia. OueHKa yrna npwxoAa BXOAHoro 
cwmana ny^a c BbixoAa 6noKa nepeMHO>KeHM^ 
M3Tpni4 m aHann3a pe3ynbT3Ta nepeMHO>KeHM^ 4 
nocTynaeT Ha bxoa SnoKa cjDopMwpoBaHW^ 

BeKTOpa BeCOBblX K03C|3Ct)MI4MeHTOB B O^paTHOM 

KaHane 5. BnoK qbopMnpoBaHW^ BeKTopa 
BecoBbix Koscjoc^MAneHTOB b o^paTHOM KaHane 5 
no OLjeHKe yrna npwxoAa BXOAHoro cwrHana 
nyna cj^opMnpyeT Ha CBoeM nepBOM BbixoAe 
TeKyLAMM BeKTop BecoBbix K034)cj3wi4weHTOB nyna 
o6paTHoro KaHana, KOTopbiw ^BnaeTC^ nepBbiM 

BblXOAHbIM cwrHanoM yCTpOMCTBa. 

Oi4eHKa yrna npwxofla BXOAHoro cwrHana 
nyna c BbixoAa 6noKa cfopMwpoBaHWfl BeKTopa 
BecoBbix K03c|3c{)Mi4MeHTOB b oSpaTHOM KaHane 5 
nocTynaeT Ha bxoa 6noKa cjDopMwpoBaHWfi 

BeKTOpa BeCOBblX K03C|DC|DWI4MeHTOB B npflMOM 

KaHane 6. BnoK qbopMMpoBaHWfi BeKTopa 
BecoBbix K03c|Dc|Dwi4MeHTOB b np^MOM KaHane 6 
no OLjeHKe yrna npwxoAa BXOAHoro cwrHana 
nyna cfopMwpyeT Ha CBoeM BbixoAe TeKymww 

BeKTOp BeCOBblX K034)C|DWI4MeHTOB B np^MOM 

KaHane, KOTopbiw fiBnaeTCfi BTopbiM BbixoAHbiM 
cwmanoM ycTpowcTBa. 

LLlMpnHa nenecTKa A^arpaMMbi 

HanpaBneHHOCTW b np^MOM KaHane 3aBMCMT ot 
paccTOAHMfl Mo6nnbHbix nonb30BaTeneM ao 
6a30BOW CTaHi4WM. Ecnw Mo6wnbHbie CTaHi4WW 

HaXOA?1TC?1 H3 6nM3K0M paCCTOSHWW OT 6a30BOM 

CTaHi^ww, to cooTBeTCTByioLAMM wm nenecTOK 
pacujwp?ieTCfi. KorAa Mo^wnbHbie CTaHi4ww 
HaxoA^TCJi Ha 3HanwTenbHOM paccTO^HMW ot 

6330BOW CT3HI4MM, TO COOTBeTCTBytOLAWW MM 

nenecTOK cy>KaeTCfi. 

flaHHbiw noAXOA TpeoyeT WHCpopMai^ww o 
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paCCTOflHMM flO M06MnbHblX CTaHL^MM 1/1 B curiy 

KOCBeHHoro xapaKTepa oi4eHKM ymoBoro 

CeKTOpa He MO>KeT MMeTb AOCTaTOHHyHD 
TOHHOCTb. 

K HeflocTaTKaM cnoco6a [7] othocmtce TaioKe 

TO, 4TO npM B03fl6MCTBMM MOLM,HblX nOMeX OT 

Apyrux norib30BaTeneM (BbicoKocKopocTHbix 
norib30BaTerieM - nonb3QBaTeneM c bncokom 
CKopocTbfo nepeflann flaHHbix) none3HbiM cuman 
OKa3biBaeTca noAaBneHHbiM noMexoi/i, m 
BbiHecTM BepHoe pemeHMe o HanpaBneHMM 
npuxofla m 06 yrnoBOM o6nac™ none3HOH3 
curHana He npeflCTaBnaeTca B03MO>KHbiM. 

3aaBnaeMoe TexHunecKoe peweHMe 
HanpaBfieHO Ha noBbimeHne scfxjDeKTMBHOCTM 
noAaBfieHMJi noMex, o^ecne^eHne bo3mo>khoctm 
paGoTbi b ono>KHOM noMexoBO-curHajibHOM 
oGcTaHOBKe b npMcyTCTBMM MoujHbix noiwex npn 

npOM3BOJlbHblX (B TOM HMCfie M 6"onbLUMX) 

3Ha^eHM^x ymoBoro ceKTopa none3Horo 
CMmana m noMex. 

fln?i AOCTM>KeHMfl TaKoro pe3yribTaTa 

npeflnaraeTCfl Asa BapnaHTa cnoco6a 

CjDOpMMpOBaHMfl AMarpaMMbi HanpaBneHHOCTM 
aflariTMBHOM aHTeHHOM peujeTKM B npflMOM 
KaHane m ycTpoMCTBa aha peannsai^MM stmx 
cnoco6oB. 

B nepBbiM Bapi/iaHT cnocoo~a cjDopMnpoBaHMfl 
AMarpaMMbi HanpaBneHHOCTM npaMoro KaHana 
aflanTMBHOM aHTeHHOM peweTKM 6~a30BOM 
CTaHi^nn, npn KOTopoM o^li^mm nunoT-curHan 
nepeAatoT c oflHoro M3 aneMeHTOB aHTeHHOM 
pemeTKM, a MHc|DopMai4MOHHbiM CMman Ka>KAOMy 
a^oHeHTy co Bcex aneivieHTOB aHTeHHOM 

peLiieTKM, 3aKJlJOHaJOLi^MMC^ B TOM, 4TO npM 

npneMe CMmana a6oHeHTa qbopMMpyioT 
KOMnneKCHbie Koppenfli^MOHHbie otkhmkm 
nnfioT-curHana sneMeHTOB aHTeHHOM peiueTKM, 
cjDopMMpytoT KOMnneKCHbie BecoBbie 

KOSCjxjDML^eHTbl 3J19MeHT0B aAanTMBHOM 

aHTeHHOM peiueTKM b o6paTHOM KaHane, Ana 
Ka>KAoro M3 L pa3ni/NHbix HanpaBneHMM 
MccneflyeMOM yrnoBOM oonacTM qbopMMpyioT 
pemafOLAyfo cfcyHKLjMKO, onpeAenaioT 
HanpaBneHne MaKCMMyMa pewaioLneM opy hkl^mm , 
cjDopMnpyjoT oi^eHKy cpeAHero yrna npuxoAa 
CMmana, c yneTOM reoMeTpnn aHTeHHOM 
pemeTKM onpeAenaioT cfasoBbie K03c|3ct)Mi4MeHTbi 
sneMeHTOB aHTeHHOM pewe™, Mcnonb3ya 
ccjoopMi/ipoBaHHyto oi^eHKy cpeAHero yrna 
npwxoAa cumana, 

AononHMTenbHO BBeAeHbi cneAyromMe 
onepai4nn: nepeA cjDopMnpoBaHneM 
KOMnneKCHbix Koppenai4MOHHbix otioimkob 
nunoT-curHana aneMeHTOB aHTeHHOM pewe™ 
Ana Ka>Kfloro ao"oHeHTa 

- ocywecTBnaioT noncK CMmana aSoHeHTa, 
HaxoAS BpeMeHHbie nono>KeHMfl CMmanoB 
nynetf, 

Bbi^npafOT nyn, cuman KOTOporo 
MaKCMManeH no molahoctm, 

- cjDopMMpyHDT nocneflOBaTenbHOCTb oi4eHOK 
yrna npi/ixoAa curHana, npn stom atia 
cjDopMnpoBaHMa Kax<AOM oi^eHKM yrna npuxofla 
CMTHana nocne cjaopMnpoBaHUfl KOMnneKCHbix 
Koppenqi^noHHbix otkjimkob nunoT-curHana 
aneivieHTOB aHTeHHOM peiueTKH, 

- atis Ka>KAoro m L pa3nnHHbix HanpaBneHMM 
MccneflyeMOM yrnoBOM o^nacTM cjDopMMpytoT 
KOMnneKCHbie Koppen^i^noHHbie otioimkm 
nMnoT-CMmana Ha BbixoAe aHTeHHOM peiueTKM, 
cyMMwpya npon3BeAeHM^ KOMnneKCHbix 
Koppen?mMOHHbix OTKni/iKOB nkinoT-CMmana 
sneMeHTOB aHTeHHOM peiueTKM Ha 
cooTBeTCTByfOLi^ne mm KOMnneKCHbie 
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K034)c|Di/ii4i/ieHTbi Ka>KAoro HanpaBneHMfl, 

4)opMMpyioT MOflynM KOMnneKCHbix 
Koppen?mwoHHbix otkjimkob nunoT-curHana Ha 
BbixoAe aHTeHHOM peiueTKM Ana L pa3nMHHbix 
HanpaBneHMM m onpeAen^JOT MaKCMManbHbiM M3 

HMX, 

- CjDOpMMpytOT HOpMMpOBaHHbie MOAynM 

KOMnneKCHbix Koppenai4MOHHbix otioimkob 
nMnoT-CMmana Ha BbixoAe aHTeHHOM peiueTKM 
Ana L pa3nMHHbix HanpaBneHMM, HaxoA^ 
OTHOLueHMfl MOAyneM KOMnneKCHbix 
Koppenai_|MOHHbix otkjimkob nMnoT-CMTHana Ha 
BbixoAe aHTeHHOM peiueTKM Ana L pa3nMHHbix 
HanpaBneHMM k MaKCHManbHOMy MOflynto, 
nocne cpopMMpoBaHMa KOMnneKCHbix 

BeCOBblX K03Cf)C|DMI4MeHTOB aHTeHHOM peLlieTKM B 

o6paTHOM KaHane 

- AJ~ifl Ka>KAoro M3 L pa3n^MHbix HanpaBneHMM 
MccneAyeMOM yrnoBOM o^nacTM cjDopMMpyioT 
3HaHeHMfi AnarpaMMbi HanpaBneHHOCTM 
aHTeHHOM penieTKi/i b oBpaTHOM KaHane, 

onpeAenaioT MaKCMManbHoe M3 

CCjDOpMMpOBaHHblX 3HaHeHMM AnarpaMMbi 

HanpaBneHHOCTM aHTeHHOM peiueTKM b 
oBpaTHOM KaHane, 

- C|DOpMMpyfOT HOpMMpOBaHHbie 3HaHeHMf1 

AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peiueTKM b oGpaTHOM KaHane Ana L pa3nMHHbix 
HanpaBneHMM, HaxoAfl OTHOLueHM^ 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM k MaKCMManbHOMy 
3HaHeHi/ifo, 

- pewaiOLnyio c|DyHKi4MK) Ana Ka>KAoro M3 L 
pa3nMHHbix HanpaBneHMM MccneAyeMOM yrnoBOM 
o&nacTM cpopMMpyioT, ocyLi^ecTBnafl 
B3BeujeHHoe cyMMMpoBaHMe HOpMMpOBaHHOrO 
MOAyna KOMnneKCHoro Koppenfli^MOHHoro 
OTKiiMKa nMnoT-CMmana Ha BbixoAe aHTeHHOM 
peiueTKM M HOpMMpOBaHHOrO SHa^eHna 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peujeTKi/i b oBpaTHOM KaHane, 

npM onpeAeneHMM HanpaBneHMM 
MaKCMMyMa peLuaKOLi^eM cf)yHKi4MM nony^aioT 
oi^eHKy yrna npMXOAa CMmana KaK HanpaBneHMe 
MaKCHMyMa peniaioineM c|Dy h K14M 1/1 , 

- nocneAOBaTenbHOCTb ccjDopM MpoBaH h bix 
oi^eHOK yrna npMXOAa CMmana rpynnMpyioT b 

6nOKM, Ka>KAblM M3 KOTOpblX COAep>KMT M Ol^eHOK 

yrna npMXOAa CMmana, 

cjDopMMpyioT nocneAOBaTenbHOCTb 
BeKTopoB pacnpeAeneHM?! oi4eHOKyrna npMXOAa 
CMmana otiokob, npM stom atim Kax<Aoro 6noKa 
no M ccf)opMMpoBaHHbiM oi^eHKaM yrna npMXOAa 
CMmana 6noKa cjDopMMpyioT BeKTop 
pacnpeAeneHM?i oi^eHOK yrna npMXOAa CMmana 
6noKa AnMHOM L, Ka>KAbiM aneMeHT KOToporo 
cooTBeTCTByeT OAHOMy M3 L HanpaBneHMM 
MccneAyeMOM yrnoBOM o6nacTM m paBeH 
KonMHecTBy oi^eHOK yrna npMXOAa CMTHana 
AaHHoro HanpaBneHMfi, 

M3 nocneAOBaTenbHOCTM BeKTopoB 
pacnpeAeneHMq oi^eHOK yrna npMXOAa CMmana 
6noKOB cpopMMpyioT nocneAOBaTenbHOCTb 
ycpeAHeHHbix BeKTopoB pacnpeAeneHMfl oi^eHOK 
yrna npMXOAa CMmana, Mcnonb3ya CKonb3^Lnee 

OKHO, 

- Ana Ka>KAoro ycpeAHeHHoro BeKTOpa 
pacnpeAeneHMfi oi4eHOK yrna npMXOAa CHmana 

- onpeAenaioT oi^eHKM HM>KHeM m BepxHeM 
rpaHHi4 yrnoBOM o6nacTM CHmana, 

oi_|eHKy cpeAHero yrna npMXOAa 
c|DopMMpyioT no nonyneHHbiM oi^eHKaM HM>KHeM m 
BepxHeM rpaHMi4 yrnoBOM oGnacTM CMmana, 
nocne onpeAeneHMa cf)a30Bbix 
K034)c|Di/ii4i/ieHTOB aneMeHTOB aHTeHHOM peiueTKM 

- cf)opMMpyioT Koppenai^MOHHyio MaTpMi^y 
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cwmanoB sneMeHTOB aHTeHHOM peweTKM no 
HaMfleHHbIM OI4eHK3M HM>KHeM n BepxHeM rpaHMU, 
yrnoBOM oonacTM cumana, 

-BbinoriHflHDT npeo6pa30BaHne Xoneu,Koro 

CCf)OpMMpOBaHHOM KOppenflU,MOHHOM MaTpMU,bl, 

nonyHaa hi/dkhjojo TpeyroribHyfo MaTpni4y, 

- onpeflerflK)T OTHOLueHMe aMnnMTyflHbix 
K03cf)ct)Mi4MeHTOB sneMeHTOB ameHHOM peujeTKM 
k aMnriMTyflHOMy K03ct)apMU,MeHTy srieMeHTa 
aHTeHHOM peujeTKM, c KOToporo nepeflajoT 
nnfioT-curHan, Mcnonb3y?i nonyneHHyio hm>khioio 
TpeyronbHyjo MaTpMuy v\ cf)a30Bbie 

K034>C|DHL4HeHTbl SJieMeHTOB aHTeHHOM peujeTKM, 

- no HaMflGHHOMy OTHOiueHMfo c yneTOM 
HMcna srieMeHTOB aHTeHHOM peujeTKM 

Onpeflen^K)T HOpMMpOBOHHblM K03dp<!p]Ai\V\eHJ , 

- onpeAen?iK)T aMnnMTyflHbie K03cjDa>Mu 1 MeHTbi 
sjieivieHTOB aHTeHHOM peujeTKM, yMHO>Kafl 

HOpMMpOBOHHbIM KOSCjxjDMLi^eHT Ha OTHOLUeHMe 

aMnnnTyAHbix KoocjDcjDnu.neHTOB aneMemoB 
aHTeHHOM peujeTKM k aMnnnTyAHOiviy 
K03cf)c|DMU 1 MeHTy sneMeHTa aHTeHHOM peujeTKM, c 
KOToporo nepeaafOT nunoT-curHan, 

cc|DopMMpoBaHHbie aMnriMTyAHbie v\ c{)a30Bbie 
KoacjDclDMi^MeHTbi aneiwieHTOB aHTeHHOM peujeTKM 
Mcnonb3yK)T Ana nepeAaHM MHcjDopMau.MOHHoro 
CMTHana aGoHeHTy. 

Ou,eHKy HM>KHeM m BepxHeM rpaHMU, yrnoBOM 
oSnacTM cumana npoM3BOAflT, Hanpniviep, 
cneAyfOLAMM oo"pa30M: 

- onpeflenaioT MaKCMManbHbiM sneMeHT 
ycpeAHeHHoro BeKTopa pacnpefleneHMfl ou,eHOK 
yrna npMxofla CMmana, 

- onpeflenflfOT hm>khmm m BepxHMM sneMeHTbi 
KaK rpaHMi4bi rpynnbi 3neMeHTOB ycpeAHeHHoro 
BeKTopa pacnpefleneHMa ou,eHOK yrna npMXOAa 
CMrHana, npn stqm 3Ta rpynna aneMeHTOB 
BKJiK) , -iaeT MaKCMMaribHbiM aneMeHT 
ycpeflHeHHoro BeKTopa pacnpefleneHMfl ou,eHOK 
yrna npMXOAa CMmana, v\ aneMeHTbi rpynnbi 
npeBbiLuaioT nopor, oAHaKo, no Ka>Kflyio cTopoHy 
ot MaKCMManbHoro aneMeHTa flonycTMMbi 
OAMHOHHbie HenpeBbiujeHMfl nopora, a TaiQKe 
oaho rpynnoBoe HenpeBbinieHMe nopora M3 flByx 
nnn Tpex paflOM pacnono>KeHHbix aneivieHTOB, 

onpeflenaioT cyMMy sneivieHTOB 
ycpeflHeHHoro BeKTopa pacnpefleneHMfl ou,eHOK 
yrna npMxofla CMmana, pacnono>KeHHbix HM>Ke 
HM>KHero aneMeHTa, m cyiviiviy oneMeHTOB 
ycpeflHeHHoro BeKTopa pacnpefleneHMfl ou,eHOK 
yrna npMxofla CMmana, pacnono>KeHHbix Bbiuje 
BepxHero aneMeHTa, 

- cjDopMMpyfOT KoppeKTMpyfOLAyfo nonpaBKy 
flrifl HM>KHero sneiweHTa, 3aBMCflUJ,yfo ot cyMMbi 
oneivieHTOB ycpeAHeHHoro BeKTopa 
pacnpeAeneHM?! ou,eHOK yrna npMxofla CMmana, 
pacnono>KeHHbix HM>Ke HM>KHero 3neMeHTa, m 
KoppeKTMpyjomyfo nonpaBKy Ana BepxHero 
sneivieHTa, 3aBMCflUJ,yio ot cyMMbi sneiweHTOB 
ycpeflHeHHoro BeKTopa pacnpefleneHMfl ou,eHOK 
yrna npuxofla CMmana, pacnono>KeHHbix Bbiwe 
BepxHero aneivieHTa, 

- onpeAenafOT nonpaBOHHyfo BenMHMHy Ana 
HM>KHero m BepxHero sneMeHTOB, saBMCALuyio ot 
nono>KeHMfi MaKCMManbHoro sneiweHTa 
ycpeflHeHHoro BeKTopa pacnpefleneHM?i ou,eHOK 
yrna npuxoAa CMrHana, 

- onpeAen^fOT ou,eHi<y HM>KHeM rpaHMi4bi 
yrnoBOM o^nacTM cumana KaK pa3H0CTb yrnoBOM 

KOOpflMHaTbl, COOTBeTCTByJOLL^eM HM>KHeMy 

aneivieHTy, v\ cyMMbi KoppeKTMpyfOLU,eM nonpaBKM 
Anfi HM>KHero sneivieHTa n nonpaBOMHOM 

BenMHMHbl, 

- onpeAenqfOT ou,eHi<y BepxHeM rpaHMi4bi 
yrnoBOM o^nacTM cumana KaK cyMMy yrnoBOM 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



KoopAMHaTbi, cooTBeTCTByiou^eM BepxHeiwy 
sneivieHTy, KoppeKTMpyfOLU,eM nonpaBKM flns 
BepxHero aneMeHTa m nonpaBOHHOM BennHMHbi. 

Ou,eHKa cpeflHero yrna npMxofla CMrHana 
o6bNHO cjoopiviMpyeTcq KaK nonycyMMa oi4eHOK 
HM>KHeM m BepxHeM rpaHMU, yrnoBOM o6nacTM 
cumana. 

OTHOLIieHMfl aMnnMTyflHblX K03C|Da>MI4MeHTOB 

sneivieHTOB aHTeHHOM peujeTKM k aMnnMTyflHOMy 
Koac(Dcf)Mu l MeHTy sneivieHTa aHTeHHOM peujeTKM, c 
KOToporo nepeflaioT nMnoT-CMman, MoryT GbiTb 
paBHbi Me>Kfly co6om, m sto OTHOLueHMe 
onpeflen^fOT KaK MaKCMManbHyto BenMHMHy M3 
MHTepBana ot 0 ao 1 , Ana kotopom OTHOLueHMe 

CpeAHMX MOUJ,HOCTeM CTaTMCTMHeCKM 

HeKorepeHTHoro m CTaTMCTMHecKM KorepeHTHoro 
cnaraeMbix MOAenM MHqbopMai4MOHHoro 
CMmana, nony^eHHoro aGoHeHTOM, He 
npeBbiujaeT 3aAaHHyfo BennnnHy. 

Bo BTopoCi BapnaHT cnoco6a cjDopMMpoBaHM^ 
AMarpaMMbi HanpaBneHHOCTM npaivioro KaHana 
aAanTMBHOM aHTeHHOM peujeTKM 6a30BOM 

CTaHU,MM, 3aKnfOHafOU4MMCfl B TOM, hto npM 

npMeiwe CMmana aGoHeHTa cfopiviMpyfOT 
KOMnneKCHbie Koppenau,MOHHbie OTKnMKM 
nMnoT-CMmana sneiweHTOB aHTeHHOM peujeTKM, 
cpopMMpyjoT KOMnneKCHbie BecoBbie 
KoaopqbMU.MeHTbi sneMeHTOB aflanTMBHOM 
aHTeHHOM peujeTKM b oSpaTHOM KaHane, flna 
Ka>Kfloro M3 L pa3nMHHbix HanpaBneHMM 
MccneAyeMOM yrnoBOM o^nacTM cfopiviMpyfOT 
peujafou4yK) cjDyHKU,MK), onpeAenfifOT 
HanpaBneHMe MaKCMMyivia peujajouj,eM cjDyHKi^MM, 
cpopMMpya ou,eHKy cpeflHero yrna npMxofla 
CMmana, c yneTOM reoivieTpMM aHTeHHOM 
peujeTKM onpeAen^fOT cf)a30Bbie KoacjDqbMLiMeHTbi 
sneMeHTOB aHTeHHOM peujeTKM, Mcnonb3y?i 
cqbopMMpoBaHHyHD ou,eHi<y cpeflHero yrna 
npMxofla CMrHana, 

AononHMTenbHO BBeAeHbi cneAyfouj^Me 
onepai4MM: nepeA cjoopMMpoBaHMeM 

KOMnneKCHbix Koppenflu,noHHbix otioimkob 
nMnoT-CMmana aneivieHTOB aHTeHHOM peujeTKM 
Ana Ka>Kfloro aGoHeHTa, 

- ocyuj,ecTBn5ifOT noMCK CMmana aGoHeHTa, 
HaxoA^ BpeMeHHbie nono>KeHMfi CMmanoB 
nyneM, 

BbiGMpatoT nyn, CMman KOToporo 
MaKCHManeH no moluhoctm, 

- ou,eHKy cpeAHero yrna npMxofla CMmana 
a6oHeHTa cpopMMpyjoT nepMOflMHecKM, flna nero 
nocne cjoopiviMpoBaHMfi KOMnneKCHbix 
Koppenai4MOHHbix otkjimkob nunoT-cumana 
sneivieHTOB aHTeHHOM peujeTKM b o^paTHOM 
KaHane 

- flnfl Ka>Kfloro M3 L pa3nMHHbix HanpaBneHMM 
MccneAyeMOM yrnoBOM o^nacTM cfopiviMpyfOT 
KOMnneKCHbie Koppenflu,MOHHbie othuimkm 
nMnoT-CMmana Ha Bbixofle aHTeHHOM peujeTKM, 
cyMMMpya npoM3BefleHMa KOMnneKCHbix 
Koppenai^MOHHbix otkjimkob nMnoT-CMmana 
sneMeHTOB aHTeHHOM peujeTKM Ha 
cooTBeTCTByioLAMe mm KOMnneKCHbie 
K03cjDc|Dni4neHTbi Ka>Kfloro HanpaBneHMM, 

4>opMMpyioT MOflynM KOMnneKCHbix 
Koppenai_|MOHHbix OTKnMKOB nMnoT-CMTHana Ha 
Bbixofle aHTeHHOM peujeTKM flna L pa3nMHHbix 
HanpaBneHMM, 

- a>OpMMpyiOT CyMMapHbIM KOppenflU,MOHHblM 

OTKnMK nMnoT-CMmana Ha Bbixofle aHTeHHOM 
peujeTKM, cyMMMpy?i MOflynM KOMnneKCHbix 
Koppenai^MOHHbix OTKnMKOB nMnoT-CMTHana Ha 
Bbixofle aHTeHHOM peujeTKM flns L pa3nMHHbix 
HanpaBneHMM, m onpeflenaioT MaKCMManbHbiM M3 

HMX, 
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- c|DopMwpyjoT HopMnpoBaHHbie cyMMapHbie 
KoppenMLjMOHHbie otkhmkm nMnoT-CMmana Ha 
Bbixofle ameHHOM pewe™ atia L pa3HMHHbix 
HanpaBneHMM, HaxoAM OTHomeHMM cyMMapHbix 
Koppenqi4MOHHbix otkjimkob nunoT-CMmana Ha 
Bbixofle aHTeHHOM pewe™ atim L pa3nnHHbix 
HanpaBneHMM k MaKCMManbHOMy cyMMapHoiwy 
Koppenfli4MOHHOMy OTKJiMKy, 

nocne cjxipMMpoBaHMM KOMnreKCHbix 

BeCOBblX KOSCjxjDML^eHTOB 3fieiVieHTOB aHTeHHOM 

peiueTKH b oSpaTHOM KaHane 

- Arm Ka>Kfloro M3 L pa3nnMHbix HanpaBneHMM 
MccneflyeMOM yrnoBOM o&nacTM qbopMMpyioT 
3HaneHMM AMarpaMMbi HanpaBneHHOCTM 
aHTGHHofi peiueTKM b oGpaTHOM KaHane, 

onpeAenMioT MaKCMManbHoe M3 

CC^OpMMpOBaHHblX 3H3HeHMM AMarpaMMbi 

HanpaBfieHHOCTM aHTeHHOM peiueTKM b 
o6paTHOM KaHane, 

- cjDopMwpyiOT HopMnpoBaHHbie 3Ha^eHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
pewe™ b o6paTHOM KaHane aha L pa3nnHHbix 
HanpaBneHMM, HaxoAM OTHOweHMM 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM k MaKCMManbHOMy 
3HaneHHK3, 

- pewafowyio cjsyHKLjMio atim Ka>KAoro M3 L 
pa3nnHHbix HanpaBneHMM MccneAyeMOM yrnoBOM 
oonacTM a>opMMpyK)T, ocymecTBnMM 

B3BGLUGHHOG CyMMMpOBaHMe HOpMMpOBaHHOrO 

cyMMapHoro KoppenMLjMOHHoro OTioiMKa 
nunoT-curHana Ha BbixoAe aHTeHHOM pewe™ m 
HopMi/ipoBaHHoro 3HaneHMM AMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peweTKM b 
o6paTHOM KaHane, 

nocne cfcopMMpoBaHMM cpeAHero yma 
npuxoAa CMmana m cf)a30Bbix K03cf)c|DML|MeHTOB 
aneivieHTOB aHTeHHOM peiueTKH 

ycTaHaBnuBahDT aMnnnTyflHbie 
KoscjDclDMi^MeHTbi sneMeHTOB aHTeHHOM peiueTKM 
paBHbiMM Me>KAy co6om, aMnnnTyAHbie m 
4)a30Bbie K034)c|DMU 1 MeHTbi aneiweHTOB aHTeHHOM 
pemeTKM Mcnonb3yioT Ana nepeAann CMmana 
a6oHeHTy. 

npn cyMMMpoBaHnn MOAyneM KOMnneKCHbix 
Koppenfli^noHHbix otkjimkob nunoT-curHana Ha 
BbixoAe aHTeHHOM peiueTKM An* L pa3nMHHbix 
HanpaBneHMM HMcno cnaraeMbix ycTaHaBnMBaioT 
nocTOAHHbiM nMo"o Bbi6MpafOT aAanTMBHO b 

3aBMCMMOCTM OT OL^eHKM HaCTOTbl 3aMMpaHMM 

CMTHana. 

£\nn peweHMM nocTaBneHHOM 3aAaMM b 
nepBbiM BapnaHT ycTpoMCTBa cfopMMpoBaHMM 
AMarpaMMbi HanpaBneHHOCTM aAanTMBHOM 

aHTeHHOM peiueTKM 6a30BOM CTaHI^MM, 

coAepwaw.ee N KoppenMTopoB, reHepaTop 
onopHoro CMmana, otiok oi^eHKM yma npMXOAa 
cwmana, 6noK cfcopM^poBaHMM Betcropa BecoBbix 

K034>C|DHL4HeHTOB aHTeHHOM peLUeTKH B 06p3TH0M 

KaHane m otiok a>opMMpoBaHMM BeKTopa 

BeCOBblX KOSCpCfML^eHTOB aHTeHHOM peiueTKM B 

npMMOM KaHane, npMHeM nepBbie BXOAbi 
Koppen^TopoB MBnMioTCM cumanbHbiMM n 
coeAMHeHbi c BXOAaMM ycTpoMCTBa, BTopbie 
BXOAbi KOppen^TOpOB MBnMHDTCM onopHbiMM M 
coeAMHeHbi c onopHbiM BbixoAOM reHepaTopa 
onopHoro CMmana, 

AononHMTenbHO BBefleHbi: 

L Sjiokob pacneTa pewaioweti 4)yHKU,nn An* 
pa3nMHHbix HanpaBneHMM, Ka>KAbiM M3 KOTopbix 
coAep>KMT N-1 nepeMHOKMTeneM, nepBbiM 
cyMMaTop, 6noK BbNMcneHMfi MOAyns, GnoK 
KOMnneKCHbix K03c|Da>imMeHT0B HanpaBneHMM m 
6noK pacneTa A^CKpeTHbix 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peiueTKM b o^paTHOM KaHane, a TaioKe BBefleHbi 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



6\noK noMCKa, 6noK ynpaBneHMq, nepBbiM m 

BTOpOM 6nOKM HOpMMpOBKM, BTOpOM CyMM3T0p, 

bnoK MacujTaGMpoBaHMfi, GnoK cfjopMMpoBaHM^ 
BeKTopa pacnpefleneHMfl oi^eHOK yma npMxofla 
CMmana, 6noK cjDopMMpoBaHM^ ycpeAHeHHoro 
BeKTopa pacnpefleneHMfl oi^eHOK yma npMxofla 
CMmana, 6noK aHanM3a ycpeAHeHHoro BeKTopa 
pacnpeAeneHMfl oi4eHOK yma npMXOAa CMTHana, 
npM^eM nepBbiM bxoa 6noKa noMCKa coeAMHeH c 

nepBbiM BXOAOM yCTpOMCTBa, BTOpOM bxoa 

onoKa noMCKa flBnaeTca ynpaBnaeMbiM m 
coeAMHeH c BbixoAOM 6noKa ynpaBneHM^, bnxoa 
6noKa noMCKa ?iBnfieTC?i BbixoAOM peujaioLueM 
a>yHKi4MM noMCKa m coeAMHeH c bxoaom 6noKa 
ynpaBneHMfi, bxoa reHepaTopa onopHoro 
CMmana ^BnfieTCM ynpaBnfieMbiM m coeAMHeH c 
BbixoAOM 6noKa ynpaBneHMS, 
oGecneHMBaioLi^ero CMHXpoHHyio paGoTy GnoKOB 
ycTpoMCTBa, nepBbie BXOAbi N-1 
nepeMHO>KMTeneM m nepBbiM bxoa nepBoro 
cyMMaTopa aBnflioTca nepBbiMM bxoa3mm 6noKa 
pacneTa peujaioLi^eM cj3yHKi_|MM HanpaBneHMM m 

COeAMHeHbl C BblXOAaMM COOTBeTCTByiOLUMX MM 

KoppensTopoB, cfopMMpyioLAMX Ha stmx BbixoAax 
KoppenMi_|MOHHbie otktimkm nMnoT-CMmana 
sneMeHTOB aHTeHHOM peiueTKM, BbixoAbi 
nepeMHO>KMTeneM coeAMHeHbi c bxoa3mm 
nepBoro cyMMaTopa, Ha^MHaM co BToporo no N, 
BbixoA nepBoro cyMMaTopa fmnaeTCfi BbixoAOM 
KOMnneKCHoro Koppenai^MOHHoro OTKJiMKa 
nMnoT-CMmana A^HHoro HanpaBneHMM Ha 
BbixoAe aHTeHHOM peiueTKM m coeAMHeH c 
bxoaom onoKa BbNMcneHMM MOAynM, BbixoA 
KOToporo MBnaeTCM BbixoAOM MOAyns 
KOMnneKCHoro KoppenMi4MOHHoro OTKJiMKa 
nMnoT-CMmana A^HHoro HanpaBneHMM Ha 
BbixoAe aHTeHHOM peiueTKM m nepBbiM BbixoAOM 
Ka>KAoro SnoKa pac'-ieia pewaioLneM a>yHKi4MM 
HanpaBneHMM m coeAMHeH c cooTBeTCTByioL^MM 
bxoaom nepBoro SnoKa HOpMMpOBKM, nepBbiM 
bxoa GnoKa pacneTa A^CKpeTHbix 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peiueTKM b oGpaTHOM KaHane MBnMeTCM BTOpbiM 
bxoaom Ka>KAoro 6noKa pacneTa peiuaioLAeM 
cpyHKL|MM HanpaBneHMM m coeAMHeH c BbixoflOM 
6noKa cfopMMpoBaHMM BeKTopa BeCOBblX 
K03cjDcjDni4neHTOB aHTeHHOM peiueTKM B o6paTHOM 
KaHane, c|3opMMpyioLneM Ha BbixoAe BecoBbie 
K03c|3ct)Mi4MeHTbi aneMeHTOB aHTeHHOM peiueTKM 
b odpaTHOM KaHane, CMTHanbHbie BXOAbi GnoKa 
cpopMMpoBaHMM BeKTopa BeCOBblX 
K03cjDc|Di/ii4i/ieHT0B aHTeHHOM peiueTKM B o6paTHOM 
KaHane coeAMHeHbi c bxoasimm ycTpoMCTBa, 
BTOpOM bxoa GnoKa pacneTa A^CKpeTHbix 
3HaneHMM AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peiueTKM b oGpaTHOM KaHane m 
BTopbie BXOAbi N-1 nepeMHO>KMTeneM 
o6"beAMHeHbi m coeAMHeHbi c BbixoAOM GnoKa 
KOMnneKCHbix K030>c|DMU 1 MeHTOB HanpaBneHMM, 
KOTOpbIM MBnMeTCM BblXOAOM KOMnneKCHbix 
KoscjDcjDMUjMeHTOB A^HHoro HanpaBneHMM, bnxoa 
GnoKa pacneTa A^CKpeTHbix 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peiueTKM b oGpaTHOM KaHane, KOTopbiM 
MBnMeTCM BTopbiM BbixoAOM GnoKa pacneTa 
peLuaioii^eM cjDyHKi^MM HanpaBneHMM m BbixoAOM 
3HaneHMM AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peiueTKM b oBpaTHOM KaHane flaHHoro 
HanpaBneHMM, coeAMHeH c cooTBeTCTByiomMM 

BXOAOM BTOporO 6nOKa HOpMMpOBKM, BblXOA 
nepBOrO 6nOKa HOpMMpOBKM, KOTOpbIM MBnMeTCM 

BbixoAOM HopMMpoBaHHbix MOAyneM 

KOMnneKCHbix KOppenMU,MOHHblX OTKnMKOB 

nMnoT-CMmana Ha BbixoAe aHTeHHOM peiueTKM 
Bcex L HanpaBneHMM, coeAMHeH c nepBbiM 
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bxoaom BToporo cyMMaTopa, bnxoa BToporo 

67lOKa HOpMMpOBKM flBflfieTCfl BblXOAOM 

HopMi/ipoBaHHbix 3HaneHMM AMarpaMMbi 
HanpaBfieHHOCTM ameHHOM pemeTKM b 
oSpaTHOM KaHane Bcex L HanpaBneHMM m 
coeflMHeH c bxoaom onoKa MacwTaSMpoBaHMfl, 
Bbixofl onoKa MaciuTaGi/ipoBaHM?i fmrmeTCfl 

BblXOAOM B3BeLlieHHblX HOpMMpOBaHHblX 

3HaneHnCi AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM penieTKM b oSpamoM KaHane aha L 
HanpaBfieHMM m coeAMHeH co BTopbiM bxoaom 
BToporo cyMMaTopa, bnxoa BToporo cyMMaTopa 

flBJlfleTCfl BblXOAOM 3H3HeHMM peLLiafOLi^eM 

4)yHKi4MM Ana L HanpaBneHMM m coeAMHeH c 
bxoaom onoKa oi^eHKM yma npuxoAa CMmana, 

BblXOA KOTOporO ^BJIfieTCfl BblXOAOM OL^eHKM 

cpeAHero yma npMxofla CMmana v\ coeAMHeH c 
bxoaom 6\noKa cfopMnpoBaHMfi BeKTopa 
pacnpeAeneHna oi^eHOK yma npuxoAa CMmana, 
c|DopMMpyK)Li^eM Ha BbixoAe 

nocneAOBaTeribHOCTb BeKTOpoB pacnpeAeneHna 
oi^eHOK yma npwxoAa CMmana, BbixoA onoKa 
cjDopMnpoBaHna BeKTopa pacnpeAeneHMfl 
oi^eHOK yma npuxofla CMmana coeAMHeH c 
nepBbiM bxoaom 6\noKa cjDopMnpoBaHMfl 
ycpeAHeHHoro BeKTopa pacnpeAeneHMfl oijeHOK 
yma npuxoAa cumana, BTopoM bxoa KOToporo 
HBrmeTCfi ynpaBJiaeMbiM v\ coeAMHeH c BbixoAOM 
6noKa ynpaBfieHMfl, BbixoA 6noKa 
cfjopMnpoBaHna ycpeAHeHHoro BeKTopa 
pacnpeAeneHMfl ol^hok yma npuxoAa CMmana 
HBrmeTCfi BbixoAOM nocrieAOBaTeribHOCTM 
ycpeAHeHHbix BeKTopoB pacnpeAeneHMfl ol^hok 
yma npuxoAa cumana m coeAMHeH c bxoaom 
onoKa aHanM3a BeKTopa pacnpeAeneHMa 
oi^eHOK yma npuxoAa cumana, cpopMMpyioweM 
Ha cbomx BbixoAax oi^eHKM BepxHefi m hldkhsm 
rpaHMUbi yrnoBOM oonacTM cumana, BbixoAbi 
onoKa aHanM3a BeKTopa pacnpeAeneHMS oi^eHOK 
yma npuxoAa cwmana coeAMHeHbi c 
cooTBeTCTByiOLAMMM BX0A3MM onoKa 
cjDopMnpoBaHnq BeKTopa BecoBbix 

KOSCfX^ML^eHTOB aHTeHHOM peLUeTKM B npflMOM 

KaHane, BbixoAbi 6noKa cjoopMnpoBaHi/iE BeKTopa 

BeCOBblX KOSCpCfML^eHTOB aHTeHHOM peLUeTKM B 

npfiMOM KaHane HBrmioTCfl BbixoAaMM 

aMnnMTyAHblX M Cpa30BblX K03C|DC|DMI4MeHTOB 

aneMeHTOB aHTeHHOM peiueTKH. 

flna pemeHMfl nocTaBneHHOM 3aAaHM bo 

BTOpOM BapMaHT yCTpOMCTBa CftOpMMpOBaHMfl 

AnarpaMMbi HanpaBneHHOCTM aAariTMBHOM 

aHTeHHOM peLUeTKM b"a30BOM CTaHL|MM, 

coAep>KaLAee N KoppenaTopoB, reHepaiop 
onopHoro CMmana, onoK oi^eHKM yma npMXOAa 
cumana, 6jiok cfcopMnpoBaHMa BeKTopa BecoBbix 

K034>C|DHL4HeHTOB aHTeHHOM pGLLieTKH B 06paTH0M 

KaHane n 6noK cjDopMnpoBaHnq BeKTopa 

BeCOBblX K03C|DCt)MI4MeHT0B aHTeHHOM peLUeTKM B 

npfiMOM KaHane, npuneM nepBbie BXOAbi 
Koppen^TopoB flBn?iK)TCfl cumanbHbiMM n 
coeAHHeHbi c BXOAaMM ycipoPicTBa, BTopbie 

BXOAbi KOppen^TOpOB ABnfllOTCfl onopHbiMM M 

coeA^HeHbi c onopHbiM BbixoAOM reHepaiopa 
onopHoro CMmana, 

AononHMTenbHO BBefleHbi: 

L otiokob pacneia peujajoLi^eM c^yHKi^MM ati^ 
pa3nnHHbix HanpaBneHMM, Ka>KAbifi m KOTopbix 
coAep>KMT N-1 nepeMHOKMTenew, nepBbiM 
cyMMaTop, GnoK BbNMcneHMfl MOAyna, cyMMaiop 
co c6pocoM, 6noK KOMnneKCHbix 
K030>c|DMi4MeHTOB HanpaBneHMfl m 6noK pacneia 
A^CKpeTHbix 3HaMeHMM A^arpaMMbi 

HanpaBneHHOCTM aHTeHHOM pemeTKM b 
oSpaTHOM KaHane, a TaioKe BBeAeHbi 6noK 
noncKa, GnoK ynpaBneHM5i, nepBbiM n btopom 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



6nOKM HOpMMpOBKM, BTOpOM CyMMaTOp, OTIOK 

MacLUTaGnpoBaHMfi, npn^eM nepBbiM bxoa 6noKa 
noncKa coeAMHeH c nepBbiM bxoaom 
ycTpoMCTBa, btopom bxoa 6noKa noncKa 
fiBnfieTC^ ynpaBnqeMbiM n coeAMHeH c BbixoAOM 
6noKa ynpaBneHMfl, BbixoA SnoKa noMCKa 
ABnaeTCfl BbixoAOM pemaioLAeM cjoyHKL^M noncKa 
n coeAMHeH c bxoaom bnoKa ynpaBneHna, bxoa 
reHepaiopa onopHoro curHana ABn^eTCfi 
ynpaBn^eMbiM v\ coeAMHeH c buxoaom SnoKa 
ynpaBneHMfi, oOecne^MBaioLAero CMHXpoHHyio 
pa6oTy 6noKOB ycipoMCTBa, nepBbie BXOAbi N-1 
nepeMHO>KMTeneM v\ nepBbiM bxoa nepBoro 
cyMMaTopa ?iBn^ioTC?i nepBbiMW BXOAaMM 6noKa 
pacneia peujaioL^eM cpyHKi^nn HanpaBneHna m 

COeAMHeH bl C BblXOAaMM COOTBeTCTByiOLAMX MM 

KoppensTopoB, 4)opMMpyioLAMX Ha stmx BbixoAax 
KoppenfmnoHHbie otkhmkm nunoT-CMmana 
sneMeHTOB aHTeHHOM peujeTKM, BbixoAbi 
nepeMHO>Ki/iTeneM coeAMHeH bi c bxoa3mm 
nepBoro cyMMaTopa, HaHMHa^i co BToporo no N, 
BbixoA nepBoro cyMMaTopa ABnaeTCfi BbixoAOM 
KOMnneKCHoro Koppenai4MOHHoro OTKnuKa 
nMnoT-CMmana A^HHoro HanpaBneHM?! Ha 
BbixoAe aHTeHHOM peiueTKM m coeAMHeH c 
bxoaom onoKa BbNMcneHMfl MOAyna, BbixoA 
KOToporo aBnaeTCfi BbixoAOM MOAynfi 
KOMnneKCHoro Koppenf^MOHHoro OTKnuKa 
nMnoT-CMmana AaHHoro HanpaBneHnq Ha 
BbixoAe aHTeHHOM peiueTKM m coeAMHeH c 
nepBbiM bxoaom cyMMaTopa co c6pocoM, 
BTOpoti bxoa KOToporo SBnfieTCfl bxoaom 
cumana co"poca m coeAMHeH c BbixoAOM GnoKa 
ynpaBneHMfl, buxoa cyMMaTopa co c^pocoM 
fiBnfieTC^ BbixoAOM cyMMapHoro 
Koppen^i_|MOHHoro OTKnMKa nMnoT-curHana 
AaHHoro HanpaBneHMfl Ha BbixoAe aHTeHHOM 
pemeTKM m nepBbiM BbixoAOM Ka>KAoro 6noKa 
pacneTa pemaioL^eM cjoyHKi^MM HanpaBneHMfl m 
coeAMHeH c cooTBeTCTByioLi^MM bxoaom nepBoro 
onoKa hopmmpobkm, nepBbiM bxoa 6noKa 
pacneTa AMCKpeTHbix 3HaneHMM A^arpaMMbi 
HanpaBneHHOCTM aHTeHHOM peiueTKM b 
o6paTHOM KaHane flBnaeTCfl BTopbiM bxoaom 
Ka>KAoro GnoKa pacneTa pemaioL^eM cpyHKi^MM 
HanpaBneHM^ m coeAMHeH c BbixoAOM 6noKa 
cpopMMpoBaHMfl BeKTopa BeCOBblX 
K03cjDc|Di/ii4i/ieHTOB aHTeHHOM peiueTKM B o6paTHOM 
KaHane, c|3opMMpyioLAeM Ha BbixoAe BecoBbie 
K03cj34)Mi4MeHTbi sneMeHTOB aHTeHHOM pemeTKM 
b o6paTHOM KaHane, curHanbHbie BXOAbi 6noKa 
c|3opMMpoBaHMfi BeKTopa BeCOBblX 
K03c|DcjDni4neHTOB aHTeHHOM peiueTKM B O^paTHOM 
KaHane coeAMHeHbi c bxoa3mm ycTpoMCTBa, 
btopom bxoa 6noKa pacneTa AMCKpeTHbix 
3HaneHMM A^arpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b o^paTHOM KaHane m 
BTopbie BXOAbi N-1 nepeMHO>KMTeneM 
o6"beAMHeHbi m coeAMHeHbi c BbixoAOM 6noKa 
KOMnneKCHbix K03cjxfMi4MeHTOB HanpaBneHMfl, 

KOTOpbIM ^BnfieTC?1 BblXOAOM KOMnneKCHbix 

K03cj3a>Mi4MeHTOB AaHHoro HanpaBneHM?i, bnxoa 
onoKa pacneTa AMCKpeTHbix 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peiueTKM b o^paTHOM KaHane, kotophm 
flBnaeTcs BTopbiM BbixoAOM SnoKa pacneTa 
peujafOLi^eM qbyHKi^MM HanpaBneHMfl m BbixoAOM 
3HaneHMq AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peiueTKM b o6paTHOM KaHane flaHHoro 
HanpaBneHM^, coeAMHeH c cooTBeTCTByioLAMM 
bxoaom BToporo GnoKa hopmmpobkm, bnxoa 
nepBoro 6noKa hopmmpobkm, kotopnm fiBnfieTC^ 
BbixoAOM HopMMpoBaHHbix cyMMapHbix MOAyneM 
KOMnneKCHbix Koppenai4MOHHbix otioimkob 
nMnoT-CMmana Ha BbixoAe aHTeHHOM pemeTKM 
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Bcex L HanpaBneHMM, coeflMHeH c nepBbiM 
bxoaom BToporo cyMMaTopa, bnxoa BTOporo 

GnOKa HOpMMpOBKM ABnaeTCfl BblXOAOM 

HopMnpoBaHHbix 3HaHeHMM fluarpaMMbi 
HanpaBfieHHOCTM aHTeHHOM pemeTKM b 
o6paTHOM KaHane Bcex L HanpaBneHMM v\ 
coeflMHeH c bxoaom GnoKa MacwTaGMpoBaHMa, 
Bbixofl GnoKa MacLUTaGnpoBaHna aBnaeTca 

BblXOAOM B3BeLlieHHblX HOpMI/ipOBaHHblX 

3HaHeHMM AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b oGpaTHOM KaHane Ana L 
HanpaBfieHMM n coeAMHeH co BTopbiM bxoaom 
BToporo cyMMaTopa, buxoa BToporo cyMMaTopa 
aBnaeTca BbixoAOM 3HaneHMM peujafOLL^eti 
cjDyHKi^MM Ana L HanpaBneHMM m coeAMHeH c 
bxoaom GnoKa oi^eHKM yrna npuxoAa CMmana, 

BblXOfl KOTOporO flBUfieTCfl BblXOAOM OI4eHKM 

cpeAHero yrna npMXOAa CMmana m coeAMHeH c 
bxoaom GnoKa 4)opMMpoBaHH3 Beiaopa BecoBbix 

K03C|DC|DMI4MeHTOB aHTeHHOM peLJJeTKM B npflMOM 

KaHane, BbixoAbi GnoKa cpopMMpoBaHMa BeKTopa 
BecoBbix K03c|3ct)Mi4MeHTOB aHTeHHOM peiueTKM B 
npflMOM KaHane aBnaioTCfl BbixoAaMM 

aMnnMTyAHblX M C|Da30BblX KOSCfX^ML^eHTOB 

oneMeHTOB am~eHHoi/i peiueTKH. 

rpacf)MHecKMe MaTepManbi, npeACTaBneHHbie 
b MaTepnanax 3a^BKM: 

^Mr.l - GnoK-cxeMa ycTpoMCTBa npoTOTMna 

Ul 

<^nr.2 - MnniocTpai^Mfl cpopMMpoBaHMfl 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peweTKH b npsMOM KaHane. 

ct>Mr.3 - npMMep Mcnonb30BaHMH 
CKonb35iLAero OKHa Ana nonyneHna 
ycpeAHeHHoro BeKTopa pacnpeAeneHMa oueHOK 
yrna npuxoAa CMmana. 

ct>Mr.4 - npMMep onpeAeneHMfl HM>KHero m 
BepxHero 3neMem~a. 

- npMMep cfinbHoro 3aBbiujeHM?i 
HM>KHero oneMeHTa noA B03AeMCTBneM molahux 
noMex. 

0nr.6 - npwMep nop^AKa HyMepai^nn 
aneMeHTOB am~eHHOM peiueTKH. 

- GnoK-cxeMa nepBoro BapnaHTa 
npeAnaraeMoro ycTpoMCTBa. 

0nr.8 - BapnaHT BbinonHeHMfi GnoKa 
4)opMnpoBaHM?i BeKTopa pacnpeAeneHMfi 
oi^eHOK yrna npMXOAa CMmana. 

0nr.9 - BapnaHT BbinonHeHna GnoKa 
cf)opMMpoBaHM?i ycpeAHeHHoro BeKTopa 
pacnpefleneHUfi oi^eHOK yrna npuxofla cumana. 

ct>Mr.10 - BapnaHT BbinonHeHMfl GnoKa 
aHann3a BeKTopa pacnpefleneHMa oi^eHOK yrna 
npuxoAa CMmana. 

ctur.H - Bapi/iaHT BbinonHeHMa GnoKa 

0>OpMMpOBaHMfl BSKTOpa BecoBbix 

K03cjDc|DMi4MeHTOB aHTeHHOM peweTKM npaMoro 
KaHana. 

^nr.12 - anropnTM paGoTbi y3na 
cfjopMnpoBaHMa OTHOLueHMM aMnnMTyAHbix 
K03cjDc)DHi4neHTOB sneMSHTOB aHTeHHOM peiueTKM. 

cpnr.13 - GnoK-cxeMa BToporo BapMaHTa 
npeAnaraeMoro ycTpoMCTBa. 

0nr.14 - AnarpaMMa HanpaBneHHOCTM 
npfiMoro 



KaHana, 



=0.13. 



8 = xi2 7 A=xf2, 
0nr.15 - A^arpaMMa HanpaBneHHOCTM 
npaMoro KaHana ^ _ ^ / ^ A=^f3 jlx = 0.49. 

cpnr.16 - AnarpaMMa HanpaBneHHOCTM 
npfiMoro 

8 = ji!3, A=2x/3, ^° 14 
ripeAnaraeMbiM nepBbiM BapnaHT cnocoGa 
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KaHana 



4)opMnpoBaHi/ifi AnarpaMMbi HanpaBneHHOCTM 
aAariTMBHOM aHTeHHOM peiueTKM 6a30BOM 
CTaHi^MM, npn kotopom oGlamm nMnoT-cuman 
nepeAaKOT c oflHoro M3 sneMeHTOB aHTeHHOM 
peiueTKM, a MHc|DopMai4MOHHbiM CMman Kax<AOMy 
a^oHeHTy co Bcex aneMeHTOB aHTeHHOM 
peiueTKM, 3aKnfOHaeTCfl b cneAy^LAeM: 
Ana Ka>KAoro aGoHeHTa 

- ocy mecT Bnfl kot noncK cumana aGoHeHTa, 
HaxoAfl BpeMeHHbie nono>KeHMq cumanoB 
nynew; 

BbiGnpaioT nyn, cuman KOToporo 
MaKCHManeH no moluhoctm; 

- c|DopMMpyioT nocneAOBaTenbHOCTb oijeHOK 
yrna npuxoAa cumana, npuneM atia 
c|DopMnpoBaHMfi Ka>KAOM oi^eHKM yrna npuxoAa 
cm man a 

cfopMnpyioT KOMnneKCHbie 
Koppenai_|MOHHbie otkhmkm nunoT-cumana 
sneMeHTOB ameHHOM penieTKi/i; 

- Ana Ka>KAoro M3 L pa3nnHHbix HanpaBneHMM 
^ ^ = nccneAyeMOM yrnoBOM oGnacTi/i 

c|3opMnpyjoT KOMnneKCHbie KoppenaL^OHHbie 
OTKnuKM nunoT-cumana Ha BbixoAe aHTeHHOM 
peiueTKM, cyMMnpya npon3BeAeHMfi 
KOMnneKCHbix Koppenai4MOHHbix OTKnuKOB 
nMnoT-cumana sneMeHTOB aHTeHHOM peiueTKM 
Ha C00TB6TCTByi0IHM6 MM KOMnneKCHbie 
K03cjDc|DMi4MeHTbi Ka>Kfloro HanpaBneHM^; 

cf)opMMpyioT MOAynn KOMnneKCHbix 
Koppenfii4MOHHbix OTKnMKOB nMnoT-CMTHana Ha 
BbixoAe aHTeHHOM peiueTKM ah^ L pa3nwMHbix 
HanpaBneHMM m onpeAenaioT MaKCMManbHbiM M3 
hmx; 

- CjDOpMMpyiOT HOpMMpOBaHHbie MOAynM 

KOMnneKCHbix Koppenai4MOHHbix otioimkob 
nMnoT-CMmana Ha BbixoAe aHTeHHOM penieTKM 
Ana L pa3nMHHbix HanpaBneHMM, HaxoA^ 
OTHOLLieHMfl MOAyneM KOMnneKCHbix 
Koppen?ii4MOHHbix otkumkob nMnoT-CMTHana Ha 
BbixoAe aHTeHHOM peiueTKM Ana L pa3ni/MHbix 
HanpaBneHMM k MaKci/iManbHOMy MOflynio; 

cjDopMMpyioT KOMnneKCHbie BecoBbie 

K03C|DCt)MI4MeHTbl 3neMSHT0B 3AanTMBH0M 

aHTeHHOM peiueTKM b oSpaTHOM KaHane npM 
npMeMe CMnnana aGoHeHTa; 

- Ana Ka>KAoro M3 L pa3nM^Hbix HanpaBneHMM 
^ j _ ~ ^ MccneAyeMOM yrnoBOM oGnacTM 

c|DopMMpyioT 3HaneHMfi A^iarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peiueTKM b 
o6paTHOM KaHane; 

onpeAenaioT MaKCMManbHoe M3 
ccjDopMMpoBaHHbix 3HaneHMM A^sirpaMMbi 
HanpaBneHHOCTM aHTeHHOM peiueTKM b 
o6paTHOM KaHane; 

- CjDOpMMpyiOT HOpMMpOBaHHbie 3HaHeHMS 

AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peiueTKM b oGpaTHOM KaHane Ana L pa3nMHHbix 
HanpaBneHMM, HaxoAa OTHOLueHMa 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peiueTKM b oGpaTHOM KaHane k MaKCMManbHOMy 
3HaneHHfo; 

- Ana Ka>KAoro M3 L pa3ni/HHbix HanpaBneHMM 
^ ^ _ MccneAyeMOM yrnoBOM oGnacTM 

cjxipMMpyioT peyjafOLAyio 4>yHKi4Mio, 

ocyLAecTBnaa B3BeujeHHoe cyMMMpoBaHMe 
HopMMpoBaHHoro MOAyna KOMnneKCHoro 
Koppenai4MOHHoro OTKnMKa nMnoT-CMmana Ha 
BbixoAe aHTeHHOM penieTKM m HopMMpoBaHHoro 
3HaneHMa AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM penieTKM b oGpaTHOM KaHane; 

- cjDopMMpyioT oi^eHKy yrna npMXOAa CMTHana 
KaK HanpaBneHne MaKCMMyMa pemaioL^eM 
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C|DyHKLJWW, 

- nocneflOBaTeribHOCTb ccfeopMi/ipoBaHHbix 
oi^eHOK yrna npuxo^a cwmana rpynni/ipyioT b 

oTlOKH, Ka>KflblM M3 KOTOpblX COflep>KMT M Ol^eHOK 

yrna npuxofla curHana; 

cjDopMnpyfOT nocneflOBaTenbHOdb 
BeKTopoB pacnpefleneHMfi oi^eHOKyrna npMxofla 
cumana 6noKOB, npn stom Ana Ka>KAoro 6noKa 
no M ccjoopMnpoBaHHbiM oi^eHKaM yrna npuxo^a 
cwmana 6\noKa cjsopiviwpyioT BeKTOp 
pacnpeAeneHMa oijeHOK yrna npMxofla curHana 
SnoKa atimhom L, Ka>KflbiM aneivieHT KOToporo 
cooTBeTCTByeT oflHOMy M3 L HanpaBneHMM 
nccneflyeivioM yrnoBOM oGnacTM v\ paBeH 
KonnnecTBy oi^eHOK yrna npuxofla cumana 
AaHHoro HanpaBneHi/ia, 

M3 nocneflOBaTenbHOCTM BeKTopoB 
pacnpeAeneHM?! ol^hok yrna npMxofla curHana 
oTiokob cjDopMnpyfOT nocneAOBaienbHOCTb 
ycpeflHeHHbix BeKTopoB pacnpeAeneHMa oueHOK 
yrna npuxofla curHana, wcnonb3ya CKonb3amee 

OKHO, 

- ana Ka>KAoro ycpeAHeHHoro BeKTopa 
pacnpefleneHHa oi^eHOK yrna npnxofla cumana 

- onpeAenaioT oi^eHKM hm>khgm m BepxHefi 
rpaHMi4 ymoBOM o6nacTH curHana, 

- cpopMnpyfOT oi_|eHKy cpeAHero yrna 
npuxoAa no nonyneHHbiM oi^eHKaM HM>KHeM v\ 
BepxHeCi rpaHMi4 yrnoBoft o6nacTM curHana, 

- c yneTOM reoMeTpnn aHTeHHOM pewe™ 
onpeAenaioT a>a30Bbie KoacfcjDi/mweHTbi 
aneivieHTOB aHTeHHOM peLueTKi/i, Mcnonb3ya 
ccjoopMnpoBaHHyjo oi^eHKy cpeAHero yrna 
npuxoAa cumana, 

- cfcopMi/ipyioT Koppenfii4MOHHyfo MaTp^my 
curHanoB aneivieHTOB aHTeHHOM peiueTKM no 
HaMfleHHblM OLieHKaM HM>KHeM m BepxHeM rpaHMi_| 

yrnoBOM oonac™ cumana, 

- BbinonHflioT npeo^pa30BaHMe Xonei^Koro 

CCf)OpMMpOBaHHOM KOppenaU,MOHHOW MaTpML^bl, 

nonynaa hi/dkhjojo TpeyronbHyra MaTpHLjy, 

- onpeAenaioT OTHOLueHne aMnnmyAHbix 

K03CjDC|DMI4MeHTOB SneMSHTOB aHTSHHOM peLJJeTKM 

k aMnni/nyAHOMy K03cjDcjDMi4MeHTy aneivieHTa 
aHTeHHOM pewe™, c KOToporo nepeflaicrr 
nunoT-curHan, wcnonb3ya nony^eHHyio hm>khioio 
TpeyronbHyto MaTpni^y n c£a30Bbie 

K034>C|DHL4HeHTbl 3neMSHT0B aHTeHHOM peLueTKi/i, 

- no HaMAeHHOMy oTHQiueHnio c yneTOM 
Hucna aneivieHTOB aHTeHHOM pewe™ 

Onpeflen^K)T HOpMUpOBOHHbll/i K03Cj3C)3HI41/ieHT, 

- onpeAenaioT aivmnMTyAHbie Koac^ctMU.MeHTbi 
aneivieHTOB ameHHOM pewe™, yiviHowaa 

HOpMI/ipOBOHHblM K03Cf)C|DMI4MeHT H3 OTHOLIieHMe 

aiwinnnTyAHbix KoacjDcfML^eHTOB aneivieHTOB 
aHTeHHOM pewe™ k aivinni/iTyAHOiviy 
K03cjDc|DMi4MeHTy aneivieHTa aHTeHHOM pewe™, c 
KOToporo nepeAaK)T nfinoT-CMman, 

ccjDopMnpoBaHHbie aMnnmyAHbie w a>a30Bbie 

K03Cjx|DMI4MeHTbl 3neM6HT0B aHTGHHOM peLJJeTKM 

ncnonb3yfOT ppn nepeAann MHc|DopMai4MOHHoro 
curHana a6oHeHTy. 

Oi^eHKy HM>KHeM m BepxHeM rpaHMi^ yrnoBOM 
oSnacTH cumana npon3BOA^T, Hanpniwep, 
cneAyfOLAMM oo"pa30M: 

- onpeAen^fOT MaKcuivianbHbiM sneMeHT 
ycpeAHeHHoro BeKTopa pacnpeAeneHMfi oi^eHOK 
yrna npuxofla curHana, 

- onpeflenfiK3T hm>khmm m BepxHUM sneMeHTbi 
KaK rpaHMi^bi rpynnbi sneivieHTOB ycpeAHeHHoro 
BeKTopa pacnpefleneHMfi ol^hok yrna npuxoAa 
curHana, npn stom 3Ta rpynna aneiweHTOB 
BKJiJOHaeT MaKCMManbHbiM sneiweHT 
ycpeAHeHHoro BeKTopa pacnpefleneHM^ oueHOK 
yrna npuxoAa curHana, n sneMeHTbi rpynnbi 
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npeBbiiuafOT nopor, oAHara, no Ka>KAyK) cTopoHy 
ot MaKCMManbHoro aneivieHTa AonycTMMbi 
OAMHOMHbie HenpeBbiLiieHMfi nopora, a TaioKe 
oaho rpynnoBoe HenpeBbiujeHne nopora m AByx 
v\nv\ Tpex pfiAow pacnono>KeHHbix aneivieHTOB, 
onpeAenflfOT cyMMy sneMeHTOB 
ycpeAHeHHoro BeKTopa pacnpeAeneHi/ia ol^hok 
yrna npuxoAa curHana, pacnono>KeHHbix HM>Ke 
HM>KHero aneivieHTa, n cyMMy aneivieHTOB 
ycpeAHeHHoro BeKTopa pacnpeAeneHi/i^ oi^eHOK 
yrna npwxoAa cumana, pacnono>KeHHbix Bbime 
BepxHero aneivieHTa, 

- cf)opMMpyioT KoppeKTMpyfoii^yK) nonpaBKy 
Ana HM>«Hero aneivieHTa, 3aBncaLuyio ot cyMMbi 
sneivieHTOB ycpeAHeHHoro BeKTopa 
pacnpeAeneHwa oi^eHOK yrna npuxoAa curHana, 
pacnono>KeHHbix HM>Ke HH>KHero sneMeHTa, v\ 
KoppeKTupyfoinyK) nonpaBKy Ana BepxHero 
sneivieHTa, 3aBncaLi^yio ot cyMMbi aneivieHTOB 
ycpeAHeHHoro BeKTopa pacnpeAeneHna oi4eHOK 
yrna npuxoAa cumana, pacnono>KeHHbix Bbime 
BepxHero aneivieHTa, 

- onpeAenaioT nonpaBOHHyio BennnnHy ati^ 
HWKHero m BepxHero aneivieHTOB, 3aBMcaLi^yio ot 
nono>KeHna MaKcuivianbHoro aneivieHTa 
ycpeAHeHHoro BeKTopa pacnpeAeneHi/ia oi^eHOK 
yrna npuxoAa cumana, 

- onpeAenaioT oi^eHKy HM>KHeM rpaHMi^bi 
yrnoBOM o6nacTM curHana KaK pa3HOCTb yrnoBOM 

KOOpAHHaTbl, COOTBeTCTByiOLHeM HM>KHeMy 

aneivieHTy, m cyMMbi KoppeKTupyio^eM nonpaBKM 
Ana HWKHero aneivieHTa v\ nonpaBOHHOM 
Ben^MMHbi, 

- onpeAenaioT oi^eHKy BepxHeM rpaHMi^bi 
yrnoBOM oSnacTM curHana KaK cyMMy yrnoBOM 
KoopAHHaTbi, cooTBeTCTByioLi^eM BepxHeiviy 
aneivieHTy, KoppeKTupyioL^eM nonpaBKM ati^ 
BepxHero aneivieHTa m nonpaBOHHOM BennnnHbi. 

Oi^eHKa cpeAHero yrna npMXOAa CMTHana 
cpopMMpyioT KaK nonycyiviiviy oi^eHOK HM>KHeM n 
BepxHew rpaHMi4 yrnoBOM o6nacTM cumana. 

OTHOiueHwa aivinnnTyAHbix KoacjDcjDMLiMeHTOB 
aneivieHTOB aHTeHHOM peuje™ k aivinnMTyAHOMy 
KoacjDa>nu 1 MeHTy aneivieHTa aHTeHHOM pemeTKM, c 
KOToporo nepeaaioT nunoT-cuman, MoryT GbiTb 
paBHbi Me>KAy coo"om, \a 3to oTHoiueHMe 
onpeAenaioT KaK MaKcuivianbHyio BennnnHy M3 
MHTepBana ot 0 ao 1 , Ana KOTopofi OTHOLueHne 

CpeAHMX MOLi^HOCTeM CTaTMCTMHeCKM 

HeKorepeHTHoro \a CTaTi/icTM^ecKM KorepeHTHoro 
cnaraeivibix ivioAenn MHcf)opiviai4MOHHoro 
cumana, nony^eHHoro aGoHeHTOM, He 
npeBbiLuaeT 3aAaHHyio BennnnHy. 

llpeAnaraeMbiM anropMTM cfjopivinpoBaHMa 
AnarpaiviMbi HanpaBneHHOCTM npaivioro KaHana 
no nepBoiviy BapwaHTy coctoht M3 AByx aTanoB. 

nepBbiM aTan 3aKnioHaeTca b oi^eHKe 
yrnoBbix rpaHMi^ o^nacTM none3Horo CMmana. 
3Ta oi^eHKa ocyLi^ecTBnaeTca no cumany 
Mo6nnbHoro a6oHeHTa, npuHUMaeivioiviy 6a30BOM 
CTaHAMeM. 

Ha BTOpoivi aTane no BbiHeceHHbiM Ha 
nepBOM aTane oi^eHKaivi rpaHMLi yrnoBOM 
oonacTM none3Horo cumana ocyLi^ecTBnaioT 
HenocpeACTBeHHoe cjaopiviMpoBaHMe A^arpaMMbi 
HanpaBneHHOCTM npaivioro KaHana (npucBoeHne 
HeoGxoAMMbix Benn^MH KoivinneKCHbiM BecoBbiM 
KoacpcfML^eHTaivi aneivieHTOB aHTeHHOM 
peineTKM, cm. cfcnr.2). 

nepBbiM aTan anropnTivia cpopMnpoBaHna 
AMarpaiviMbi HanpaBneHHOCTM b npaivioivi KaHane 
(oi^eHKa yrnoBbix rpaHMi_| oGnacTM none3Horo 
cfimana) BKnioHaeT Mcnonb30BaHMe BeKTopa 
BecoBbix Koacjoc^MAneHTOB aHTeHHOM peiueTKM 
o^paTHoro KaHana w Mp n saKnionaeTca b 
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cneflyfOLi^eM. 

fln?i Ka>KAoro M3 L pa3J~ifiHHbix HanpaBiieHMM 
q ^ _ nccrieflyeMOM yrnoBOM o6nacTn: 

CjDOpMMpyJOT MOAynb "KopoTKoro" 
KOMnneKCHoro KoppenaLjuoHHoro OTKnuKa 
nnnoT-cnmana Ha Bbixc-A© aHTeHHOM peiueTKi/i 



If 



H-l 



(2) 



rfle 



a n (^) = exp[ L /^"(« - 1) cos^ ] r « = 1, ^ 

^ = - KOMnneKCHbie KoacfxfML^eHTbi 

Ka>Kfloro HanpaBneHMfl, u n _ 

KOMnneKCHbie Koppenfli^MOHHbie otkjimkm 
ni/inoT-cwmana Ha Bbixo^ax KoppermTopoB 
oneivieHTOB aHTeHHOw peiueTKM, N - mmcjio 
aneivieHTOB aHTeHHow peiueTKH. 

Benn'-iMHy MOflyns KOMnneKCHoro 
KoppenflL^MOHHoro OTKJiMKa nMJioT-CMrHaria Ha 
Bbixofle aHTeHHOM peiueTKM (2) HopMMpyraT: 

- OopMi/ipyfOT flMCKpeTHbie 3Ha<-ieHWfl 
fluarpaiviMbi HanpaBneHHOCTH aHTOHHOM 
pemeTKM b oGpaTHOM KaHane Ana Tex >Ke 
HanpaBneHMM ^ ; _ T - ^ 



k>(3) 



(4) 



rfle w Mp - BeKTop KOMnneKCHbix BecoBbix 

KOSCjxjDML^eHTQB SfieMeHTOB aflanTMBHOM 

aHTeHHOM peiueTKM b oGpaTHOM KaHane npw 
npneivie cumana aSoineHTa, nonyneHHbiM npn 
aAanTai^ni/i aHTeHHofi pewe™ b o6paTHOM 
KaHane n yHMTbiBaiowMM noflaBneHne MOL^Hbix 
conyTCTByioLAMX noiwex, (-) H - onepau,^ 
GpMMTOBa conpsmeHiia. 

- BenMHMHy (4) HopMHpytoT: 



(5) 



- OopMwpyioT peujaioLAyjo qbyHKL^io, paBHyio 
B3BeLueHHOM cyMMe HopMnpoBaHHoro MOflyn^ 
KOMnneKCHoro Koppen^mwoHHoro OTKnuKa 
ni/inoT-cfimana Ha BbixoAe aHTeHHOM peiueTKM 
(3) m HopMnpoBaHHoro 3Ha^eHH^ AnarpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
oBpaTHOM KaHane (5) 



(6) 



TAe a - BeCOBOM K03CjDCjDMI4MeHT. 

- OnpeAen^KOT oi^eHKy yrna npuxoAa 
cwmana KopoTKoro M3MepeHMfl KaK HanpaBneHkie 
(ymoBoe nono>KeHMe) MaKcuiviyMa pewafoweM 

qbyHKU,WW (6) 

8= argmax^(^). (7) 
p, 

BbiLiieonncaHHbie onepai^nn noBTopaioT M 
pa3, T.e. npoM3BOA?iT M oi^eHOK yrna npuxoAa 

cwmana ("KOpOTKWX" M3MepeHMM). 

riocneflOBaTenbHOCTb c4>opMnpoBaHHbix oi4eHOK 
yrna npwxoAa cwmana rpynnwpyioT b 6noKM, 
Ka>KAbiM M3 KOTopbix coAep>KMT M ol^hok yrna 
npuxoAa cumana. 

no M ccjDopMnpoBaHHbiM oi^eHKaM yrna 
npuxoAa ci/imana (7) Ka>KAoro bnoKa 
cjDopMnpytoT BeKTop pacnpeAeneHM^ OLjeHOK 
yrna npuxoAa cumana GnoKa ahmhom L, Ka>KAbiM 
aneivieHT KOTOporo cooTBeTCTByeT OAHOMy \A3 L 
HanpaBneHMM m paBeH Kon^mecTBy ol^hok yrna 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



npuxoAa cumana AaHHoro HanpaBneHM^, 

CjDOpMUpy?!, T3KMM 06pa30M, 

nocneAOBaTenbHOCTb BeKTopoB pacnpeAeneHMfi 
oi^eHOK yrna npuxofla cumana GnoKOB. 
0M3MHecKMM CMbicn BeKTopa pacnpeAeneHMfi 
oi^eHOK yrna npuxofla cumana otiokob 
cooTBeTCTByeT noHflTMto rucTorpaMMbi 
"kopotkhx" oi4eHOK yrna npuxoAa curHana. 

M3 nocneAOBaTenbHOCTM BeKTopoB 
pacnpeAeneHnq oi^eHOK yrna npwxoAa cumana 
GnoKOB cj^opMMpyjoT nocneAOBaTenbHOCTb 
ycpeAHeHHbix BeKTopoB pacnpeAeneHM^ oi^eHOK 
yrna npMXOAa CMTHana c Mcnonb30BaHMeM 
CKonb3^LAero OKHa. YcpeAHeHHbiM BeKTop 
pacnpeAeneHMfl oi^eHOK yrna npuxoAa cumana 
no c|DM3M4ecKOMy CMbicny cooTBeTCTByeT 
ycpeAHeHHOM rMCTorpaMMe oi^eHOK yrna 
npuxoAa curHana ^(^) i = TT 

flanee no TeKCTy ncnonb3yeTcq TepMMH - 
ycpeflHeHHaa rucTorpaMMa oi^eHOK yrna 
npuxoAa curHana, KOTopbiM SKBMBaneHTeH 
TepMMHy - ycpeflHeHHbM BeKTop pacnpefleneHM^ 
oi^eHOKyma npuxoAa cumana. 

flnfl nonyneHM^ CTaGnnbHOM no cjDopMe 
ycpeAHeHHOM rucTorpaiviMbi HMcno "kopotkmx" 

M3MepeHMM BblGMpaiOT AOCTaTOHHO GonbUJMM. C 

ApyroM cTopoHbi, atia yneTa bo3mo>kho GbicTpo 
MeH^fOLueMca noMexoBO-curHanbHOM cuTyaunn 
HeoGxoAMMO coBMecTMTb GonbLiioe Bpeivm 
aHannaa, Tpe6yeMoe ah^ qbopMnpoBaHM^ 
CTaGnnbHOM ycpeAHeHHOM rucTorpaMMbi, c 
HeoGxoAMMOCTbJO OTHOCMTenbHO KopoTKoro 
BpeMeHHoro MHTepBana Me>KAy BbiHeceHMeM 
peujeHMfi 06 oi4eHKe HM>KHeM n BepxHeM rpaHMi4 
yrnoBOM oGnacTM curHana. flaHHbiM KOMnpoiwucc 
o6ecneHMBaK)T nyTeM ncnonb30BaHH^ 
CKonb3flLAero OKHa, npnHi4nn opraHM3ai4nn 
KOToporo unniocTpi/ipyeTCfi Ha cf>nr.3. Tskum 
o6pa30M, peujeHne 06 OLieHKax HM>KHeM m 
BepxHeM rpaHni4 oGnacTM cumana BbiHocfiT 
nepe3 M "kopotkmx" M3MepeHMM, a ycpeAHeHHyjo 
mcTorpaMMy cjaopMnpytoT no nM "kopotkmm" 

M3MepeHM^M. 

PemeHMe 06 oi^eHKe HM>KHeM m BepxHeM 
rpaHMi^ yrnoBow oGnacTM cumana BbiHoc^T Ha 
ocHOBe aHanM3a ycpeAHeHHOM mcTorpaiviMbi 
oi^eHOK yrna npuxoAa 



cm man a 



(ycpeAHeHHoro 



BeKTopa pacnpeAeneHMfl oi^eHOK yrna npuxoAa 
cumana). AHann3 npon3BOAflT, HanpuMep, 
cneAyioii^MM o6pa30M. 

- OnpeAen^KOT nono>KeHMe 
ycpeflHeHHoCi rMCTorpaMMbi 
^ = argmaxZ(^) 



MaKCMMyMa 
(8) 



OnpeAen?iK)T 

BepXHJOK) g 



yrnoBbie 



K00pAHH3Tbl 



nepeceneHM?i noporoBoro ypoBHfi p-Z max Ha 
ycpeAHeHHOM rwcTorpaMMe (hm>khmm m BepxHi/iM 
sneMeHTbi), KaK noKa3aHO Ha cjDnr.4. B KanecTBe 
Benn^MH ^ q npuHMMajoT KpafiHee Hi/i>KHee 

(KpaMHee BepxHee) 3Ha^eHH^ e, An^ KOTopbix 
Z( 6)>pZ max . I~lpw 3tom flnn yrnoBOM oGnacTM 
cumana AonycKaioT OAMHOHHbie HenpeBbiujeHMfi 
nopora (cfMr.4). flonycKatoT TaioKe no KB)Kfjy\o 
CTOpoHy ot e max HannHne oahom rpynnbi m flByx 
nnn Tpex phqom pacnono>KeHHbix AMCKpeTHbix 
3HaneHMM yrna, atia KOTopbix 3HaneHMfl 
rMCTorpaMMbi He npeBbiujaioT noporoBbiCi 
ypoBeHb (4)nr.4). 
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- BbNi/icrmioT Bepo^THOCTM nonaflaHM^ yma 
npuxofla b o^nacTM 5 < g M 0 > § 2 

p 2 = p(e>e l ). (9) 

YneT flaHHbix Bepo^THOCTeM Ba>KeH b cny^ae 
HafiMMMfl mowhux noiwiex, Kor^a noA mx 
B03fleMCTBneM npoMcxoAMT HeKOTopoe 
nepepacnpeAeneHne nono>KGHMM cmeHOK yma 
npuxofla c ymoBOM o&nacTM cumana b yrnoByio 
oSnacTb noMexn (cm. cfjnr.5). nosTOMy ah* 
KOMneHcai4MM noiepb yrnoBOM o&nacTM cumana 
cjDopMnpyjoT KoppeKTupyfOLi^yfo nonpaBKy ec l3 
3aBMCflLi^yK) OT P-|, - flTlfl gj" M KoppeKTMpyioLnyio 

nonpaBKy ec2, 3aBncsnnyK) ot P2, - Anfl ^ 

- PaccHMTbiBaKDT KoppeKTMpyjoLijMe nonpaBKM 

9a-], 6gc 2 AnS £j M K3K CjDyHKL^MM, 

3aBMCflLi^ne ot Benn^MHbi e maxi npuneM 

BeflMHMHbl Ba-j, 6a 2 OTJIMHHbl OT Hynfl JlULJJb flnfl 

3Ha^eHMM e maxi 6nM3KMX k 90°, i/i MoryT 6biTb 
paBHbi Me>KAy co6om. KoppeKTMpyfOLi^Me 
nonpaBKM bboaht flna KOMneHcai^nn BQ3MO>KHoro 
3aHM>KeHM?i pa3Mepa oi^eHKM yrnoBow o&nacTM 
curHana. 

- OKOH^iaTeribHO OU,eHKM HM>KHeM m BepxHeM 

rpaHMi^ yrnoBOM o&nacTM 

cumana ^ m ^ cjDopMMpyfOT c y<-ieTOM 
nojiyneHHbix BennHMH cneAyrainMM o6pa30M 



ft 



1 



(10) 

05 



Lj 2 ^! ~ ^ J 2 ^2 

Ha BTopoM 3Tane npeflnaraeivioro anrop^TMa 
no oi4eHKaM HM>KHeM v\ BepxHefi rpaHMi4 yrnoBOM 
oSnacTW cumana a a cfopMnpyfOT oi^eHKM 



4. % 



cpeAHero yma npuxoAa m ymoBoro ceKTopa 
CMTHana 



6- 



% + % A=& 2 -8 1 



(12) 



3aM6TMM, mto HyMepai^Ma oneivieHTOB 

aHTeHHOM peLUeTKM MO>KeT 6blTb npOM3BOJ1bHOM. 

flna yAO^CTBa HyMepaunK) 6yAeM Ha^MHaTb c 
aneivieHTa, M3nynaK)Lnero nMnoT-CMman, 
Hanpniviep, KaK noKa3aHO Ha cjDnr.6. 

HHc|DopMai4MOHHbiM cm man nepeAatoT nepe3 
Bee srieMeHTbi aHTeHHOM pemeTKM, a o6li^mm 
nMfioT-CMrHan - Hepe3 oamh (nepBbiM) sneiweHT 

aHTeHHOM pGLLIGTKM 6a30BOM CTaHL^MM. llpMHeM 

3tot sneivieHT peKOMeHAyeTca BbiGnpaTb b 
cepeA^He ameHHOM pewe™, KaK noKa3aHO Ha 
cpnr.6. TaKOM Bbi6op o6ycnoBneH 

He06X0flMM0CTbf0 OTHOCMTGJIbHO BOfiee BblCOKOM 

Koppenfli^neM curHana 3Toro aneivieHTa c 
CMmanaMM APyrux aneMeHTOB aHTeHHOM 
pemeTKM m, KaK cneACTBue, Sonee bncokom 
cTeneHbto c|Da30BOM KorepeHTHocTbto Me>KAy 
curHanaMM MHc|DopMai4MOHHoro m nunoT-KaHanoB 

H3 M06HJ~lbHOM CTaHL^MM. 

KoivinrieKCHbie BecoBbie K03cf)c|3ML|MeHTbi 
w n = w s expC/v^)^ = UV 1 npflMoro 
KaHaria srieMeHTOB aHTeHHOM peiueTKM 
cjDopMnpyjoT crieAyioL^MM o6pa30M. 

- $a30Bbie 



K03Cf)C|DMI4MeHTbl 



aneiweHTOB 
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aHTeHHOM peiueTKM. Hanpniwep, npn N=4 m 
nop?iAKe HyMepai4MM aneivieHTOB 
SKBMAMCTaHTHOM aHTeHHOM pemeTKM, KaK Ha 

CjDMr.6, 4)a30Bbie K03CjDC)DHI4HeHTbl paBHbi 



- — d cos&, 



2k 
X 

ijl/" 4 = ~rd cosy, 



(13) 



2 

rAe x - AnMHa BoriHbi npuHMMaeMoro 

cumana, d - paccTOAHne Me>KAy coceAHMMM 

srieMeHTaMM aHTeHHOM pemeTKM 6a30BOM 

CTaHL^MM. 

Oa3y nepBoro srieivieHTa nonaraeM paBHOM 

HyJIKD, 3TOT GJieMeHT GJiy>KMT HaHanoM OTCHeTa. 

- no oi^eHKaM HM>KHeCi m BepxHeM rpaHi/114 
ymoBOM o6nacTM curHana ^ ^ cj^opiwinpyioT 

Koppen^i_|MOHHyio iviaTpni^y CMmanoB 3neivieHT0B 
aHTeHHOM pemeTKM K 

1^ 



rAe c yneTOM nop^AKa HyMepai^nn (cm. 
$nr.6) 

a(^) = [expOS.^exp(2 H /3,exp(3 H /Sf , 

Q - Hucno nyTeti npuxoAa cumana, 
HanpuMep Q=500. 



%= 6 ^ qT X ^ 



05) 



aHTeHHOM pemeTKM onpeAenatoT 3a cneT oi4eHKM 
cpeAHero yma npMXOAa ^ m reoMeTpMM 



- BbinonH?iK)T npeo6pa30BaHMe Xonei^Koro 
KOppenfll4MOHHQM MaTpni^bi curHanoB aneMeHTOB 
aHTeHHOM peujeTKi/i K (14) 

O = K^ 2 . (16) 

B pe3ynbTaie cpopMMpyioT hm>khhdio 
TpeyronbHyto MaTpMuy, KaK onMcaHO, HanpMMep, 
b (fl>K.rony6, M.BaH JloyH. MaTpMHHbie 
BbNMcneHMfi. /M.: Mnp, 1999, CTp. 134 [8], 
P.XopH, H.fl>KOHCOH. MaTpMHHbiM aHanM3 /M.: 
Mnp, 1989, dp. 141 [9]). 

npM 3TOM Mcnonb3yjoT 

ycoBepujeHCTBOBaHMe, Ba>KHoe ati^ cnynaa 
o^eHb nnoxo o6ycnoBneHHOM (Bbi po>KAeH hom) 
MaTpMi^bi K. Cyu^HOCTb ycoBepiueHCTBOBaHM?i 
3aKnjcmaeTc;i b tom, ^to ecnM b npoi4eAype 
Xonei^Koro Ha rnaBHOM AnaroHanM MaTpMi^bi G 
nofiBnfieTC^ sneMeHT, paBHbiM Hynto (unM o^eHb 
ManbiM), - sto MMeeT MecTO KaK pa3 Ana 
Bbipo>KAeHHbix MaTpMi^ K - to Bee ocTanbHbie 
sneMeHTbi MaTpMi^bi G nonaraioT paBHbiMM 
Hynto. 3to ycoBepujeHCTBOBaHMe no3Bon?ieT 
npMMeH^Tb npeo6pa30BaHMe Xonei^Koro npM 
npoM3BonbHbix 3HaneHMfix oi^eHOKyrna npMXOAa 
m yrnoBOM ceKTopa CMmana (12), b tom HMcne 
n P M A = 0 KorAa Mcnonb30BaHMe 

CTaHAapTHoro npeo6pa30BaHHfl Xonei^Koro 

HeB03MO>KHO. 

- Bbi6npaeTCfl 3HaneHne Manoro 
napaMeTpa y. HanpMMep, 

y= 0.01 - 0.05. (17) 

- SneMeHTbi MaTpMi^bi G(16) m c|3a30Bbie 

K03C|3Ct)MI4MeHTbl 
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^ w = l ? iy/" onpeAenaioT 
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cjDyHKi^Mfo f(^), npeflCTaBfififOL^yfo OTHOiueHMe 

CpeflHUX MOIHHOCTeM CTaTMCTMHeCKM 

HeKorepeHTHoro m CTaTMCTMHecKM KorepeHTHoro 
cnaraeMbix MOflenn MHC^opMai^MOHHoro 
CMmana, nonyneHHoro ao"oHeHTOM. HanpMMep, 
Ann HeTbipexaneivieHTHOM aHTeHHOM peiueTKM 



.0 s lespf-MWu ■ 



t>-,ia; 2 |e]!pf-.^:)(3E.:- 



.)a,| ! - 



OnpeAenaioT MaKCMManbHyio BenuMMHy (M3 
HHTepBana ot 0 ao 1, Ana kotopom BbinonHaeTca 
HepaBeHCTBO 

f(.M)<r (19) 

HepaBeHCTBO (19) mo>kho pewaTb, 
HanpMMep, HMcneHHbiM MeTOAOM, BbNHcrma 
3HaHeHne cjDyHKi^MM /(ju) (18) Ana 
pa3HMHHbix jj,=1 ; 0.99; 0,98,..., noKa 
ycnoBMe (19) He 6yfleT BbinoriHeHO. nepBoe 
3Ha^eHne ju, Ana KOToporo HepaBeHCTBO (19) 

BbinOflHaeTC^, CHMTaiOT OKOHHaTenbHblM. 

- nonyneHHyK) BennHMHy jn Mcnonb3yioT Ana 
onpeAeneHMS aivinriMTyAHbix KoacjDcjDMLjMeHTOB 

aHTeHHOM peLlieTKM. ripH 3T0M y^MTblBafOT, HTO 
OTHOLUeHMfl aMIinMTyAHblX K03QbcjDMI4l/ieHTOB 

sneivieHTOB aHTeHHOM peiueTKM k aMnnMTyAHOMy 
K03cf)c|DMi4MeHTy sreMeHTa aHTeHHOM pewe™, c 
KOToporo nepeAaioT nMnoT-CMman, paBHbi 
iwie>KAy co6ov\. TorAa aMnnMTyAHbie 
K034>4)ni4neHTbi aHTeHHOM peiueTKM 



>t 7 -, 



: w 



rAe k ■ 
nonyHeHHbiM, 



■ pk, (20) 

HOpMMpOBOHHbIM KQ3C|3a>MI4MeHT, 

Hanpniviep, H3 ycnoBna 



B-l 

npn N=4 

k = 



(21) 



TaKMM 00"pa30M, CCpOpMMpOBaHHbie 

KOMnJieKCHbie BeCOBbie KO30>C|DMI4MeHTbl 

oneivieHTOB aHTeHHOM peiueTKM Mcnonb3yioT Arm 
nepeAa^n MHcftopMaLjMOHHoro CMmana 
a6oHeHTy. 

fln?i peariM3ai4MM onMcaHHoro cnocoo'a 
ncnonb3yfOT ycTpoMCTBO, npeACTaBneHHoe Ha 
cj3nr.7, rAe o6o3HaHeHo: 

1 - reHepaTop onopHoro CMmana, 

2.1-2.N - KopperaTOpbi, 

5 - 6\tiok cf)opMnpoBaHna BeKTopa BecoBbix 
K034)cjDHi4neHTOB aHTeHHOM peiueTKH B o6paTHOM 
KaHane, 

6 - ojiok a>opMnpoBaHMfl BeKTopa BecoBbix 

KOSCfX^ML^eHTOB aHTeHHOM peweTKM B npflMOM 

KaHane, 

7.1- 7.L - otiokm pacneTa pewaiomeM 
cjoyHKi^MM HanpaBneHUfi, 

8.2- 8. N - nepeMHO>KMTeriM, 

9 - nepBbiM cyMMaTop, 

10 - ojiok BbNMcneHna MOAyna, 

1 1 - SflOK KOMnneKCHblX K03C]x|DML|MeHTOB 

HanpaBfieHna, 

12 - 6\tiok pacneTa A^CKpeTHbix 3Ha^eHWM 
A^arpaMMbi HanpaBneHHOCTH aHTeHHOM 
peiueTKH b oSpaTHOM KaHane, 

13 - ojiok noncKa, 

14 - GnoKynpaBneHna, 

15 - nepBbIM 6nOK HOpMMpOBKM, 

16 - btopom cyMMaTop, 

17 - 6noK MacLUTaSnpoBaHna, 

18 - BTOpOM 6nOK HOpMHpOBKH, 

19 - 6noK OL4SHKM yrna npuxofla CMmana, 

20 - otiok cfiopMnpoBaHMfi BeKTopa 
pacnpeAeneHi/ia ol^hok yma npi/ixoAa cumajia, 
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21 - 6\noK cfopMnpoBaHna ycpeAHeHHoro 
BeKTopa pacnpeAeneHMS oi^eHOK yma npMXOAa 
cumana, 

22 - ojiok aHann3a ycpeAHeHHoro BeKTopa 
pacnpeAeneHMS oi4eHOK yma npwxoAa CMmana. 

n peAnarae m oe y ct po v\ ct bo coAep>KM t N 
KOppenaTOpOB 2.1-2.N, L GnoKOB pacneTa 
peLuafOLAefi cpyHKL^nn HanpaBneHMM 7.1-7.L, 
nepBbie bxoan KOTopbix aBnajoTca BXOAaMM 
Koppenai_|MOHHbix OTKfiMKOB nunoT-cumana 
sneMeHTOB aHTeHHOM pemeTKM m coeAHHeHbi c 
BbixoAaMM cooTBeTCTByjoLnnx KoppenaTopoB 
2.1-2.N, 6noK noMCKa 13, otiok ynpaBneHMa 14, 
6noK cpopMMpoBaHna BeKTopa BecoBbix 
K03cjDcjDni4neHTOB aHTeHHOM peiueTKM B 06paTH0M 
KaHane 5, nocneAOBaTenbHO coeAHHeHHbie 
nepBbiM 6noK hopmmpobkm 15, btopom cyMMaTop 
16, OnoK oi^eHKM npi/ixoAa cumana 19, OnoK 
cpopivinpoBaHMa BeKTopa pacnpeAeneHna 
oi4eHOK yma npuxoAa cumana 20, 6noK 
cpopMMpoBaHna ycpeAHeHHoro BeKTopa 
pacnpeAeneHMfl oi^eHOK yrna npuxoAa cumana 

21, 6noK aHann3a ycpeAHeHHoro BeKTopa 
pacnpeAeneHMa oi^eHOK yrna npuxoAa curHana 

22, BbixoAbi BepxHeti n HM>KHeM rpaHMi^bi 
yrnoBOM o^nacTM cumana KOToporo coeAHHeHbi 

C COOTBeTCTByfOLAMMM BXOAaMM 6\noKa 
43opMnpoBaHMa BeKTopa BeCOBblX 
K03CjD4)MI4MeHT0B aHTeHHOM penieTKM B npaMOM 
KaHane 6, a TaK>Ke OnoK MacLiiTa^npoBaHna 17 m 

BTOpOM 6nOK HOpMMpOBKM 18. l~lepBbie BXOAbl 

KoppenaTopoB 2.1-2.N ABn?iK)TCfl CMmanbHbiMM 
m o6"beAMHeHbi c BXOAaMM ycTpoMCTBa. Brapbie 
BXOAbl KoppenaTopoB 2.1-2.N SBnaiOTCfl 

OnopHblMM M COeAHHeHbl C OnopHbIM BblXOAOM 

reHepaTopa onopHoro cumana 1 . Bxoa 
reHepaTopa onopHoro cwrHana 1 flBnaeTca 
ynpaBnseMbiM m coeAMHeH c buxoaom 6noKa 
ynpaBneHMfl 14, oBecneHMBatomero CHHxpoHHyto 
pa6oTy otiokob ycTpoticTBa. nepBbiM bxoa 6noKa 
noMCKa 13 coeAMHeH c nepBbiM bxoaom 
ycTpoticTBa, btopom bxoa GnoKa nowcKa 13 
fiBnaeTCfl ynpaBn?ieMbiM v\ coeAfiHeH c BbixoAOM 
6noKa ynpaBneHM^ 14. Bnxoa 6noKa noncKa 13 

ABnfleTCfl BblXOAOM peLiiaHDLHeM CfjyHKL^MM noncKa 

n coeAMHeH c bxoaom 6noKa ynpaBneHM^ 14. 
Ka>KAbiM 6noK pacneTa peLuajomeM c^yHKLinn 
HanpaBneHMfi 7.1-7.L coAep>KMT N-1 
nepeMHO>KMTeneM 8.2-8.N, nepBbiM cyMMaTop 9, 
6noK BbNMcneHMfl MOAyna 10, 6noK 
KOMnneKCHbix K03cf)c|3ML|MeHTOB HanpaBneHMfl 1 1 
m GnoK pacneTa A^CKpeTHbix 3HaneHMM 
AnarpaMMbi HanpaBneHHOCTM aHTeHHOM 
penieTKM b o6paTHOM KaHane 12. nepBbie BXOAbl 
nepeMHO>KMTenei?i 8.2-8. N m nepBbiM bxoa 
nepBoro cyMMaTopa 9 coeA^HeHbi c BbixoAaMM 
KoppenfiLiMOHHbix OTKTiMKOB nunoT-cumana 
KOppensTOpOB 2.2-2.N, BbixoAbi 
nepeMHO>KMTeneM 8.2-8.N coeAMHeH bi c 
BXOAaMM cyMMaTopa 9, Ha^MHa^ co BTOporo m 
AO N. Bnxoa cyMMaTopa 9 ^Bn^eTC^ BbixoAOM 
KOMnneKCHoro Koppenai4MOHHoro OTKnuKa 
nMnoT-CMmana A^HHoro HanpaBneHMfl Ha 
BbixoAe aHTeHHOM penieTKM m coeAMHeH c 
bxoaom onoKa BbNMcneHMfl MOAyna 10. BbixoA 
SnoKa BbNManeHMfl MOAyna 10, KOTopbiM 
flBnaeTCfl BbixoAOM MOAyna KOMnneKCHoro 
Koppen^i4MOHHoro OTKnMKa nMnoT-curHana 
AaHHoro HanpaBneHM?! Ha BbixoAe aHTeHHOM 
peiueTKM m nepBbiM BbixoAOM Ka>KAoro 6noKa 
pacneTa peiuaioLAeM cfyHKi^MM HanpaBneHMS 

7.1-7.L H COeAMHeH C COOTBSTCTByKOLAMM bxoaom 

nepBoro 6noKa hopmhpobkh 15. 

nepBbiM bxoa 6noKa pac^eTa A^CKpeTHbix 
3HaHeHMM AMarpaMMbi HanpaBneHHOCTM 
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aHTeHHOM peujeTKM b oGpaTHOM KaHare 12 

flBJlfleTCfl BTOpbIM BXOflOM K3>Kfl0r0 GnOKa 

pacneTa pewaioLAeM qbyHKLjMM HanpaBneHMM 
7.1 -7. L m coeAMHeH c BbixoflOM GnoKa 
cjDopMnpoBaHnq BeKTopa BecoBbix 
K03c|3cjDHL4neHTOB aHTeHHOM pemeTKM B oGpaTHOM 
KaHane 5, c|DopMMpyK3Li^eM Ha CBoeM Bbixo^e 

BeCOBbie K03Cf)Ct)MI4MeHTbl SfieiVieHTOB aHTeHHOM 

pemeTKM b obpaTHOM KaHane, CMmanbHbie 
bxoan GnoKa cpopiwinpoBaHM^ BGKTopa BecoBbix 

K034>C|DHL4HeHTOB aHTeHHOM pGLLieTKH B OGpaTHOM 

KaHane 5 coeflMHeHbi c bxoaom ycTpoficTBa. 
Btopom bxoa GnoKa pacneTa flMCKpeTHbix 
3HaHeHMM AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peiueTKM b oGpaTHOM KaHane 12 m 
BTopwe BXOAbi nepeMHOKMTenew 8.2-8.N 
o6"beflMHeHbi n coeflMHeHbi c bnxoaom GnoKa 
KOMnneKCHbix KoacjDC^MAMeHTOB HanpaBneHU^ 11, 
KOTopbiM flBnaeTCfl BbixoflOM KOMnneKCHbix 
K03cjDc)DHi4neHTOB p,nn ASHHoro HanpaBneHHfl. 

Bbixofl 6noKa pacneTa AMCKpeTHbix 3HaneHnCi 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
pemeTKM b oGpaTHOM KaHane 12, kotopnm 
HBrmeTCfi BTopbiM BbixoflOM GnoKa pacneTa 
pewafOLAeti c^yHKi^MM HanpaBneHMM 7.1-7.L n 
BbixoAOM 3HaneHMM AMarpaMMbi 

HanpaBneHHOCTM aHTeHHOM pemeTKM b 
oGpaTHOM KaHane, coeAMHeH c 
cooTBeTCTByfOLAMM bxoaom BToporo GnoKa 

HOpMMpOBKM 18. 

Bnxoa nepBoro GnoKa HopMMpoBKM 15, 

KOTOpbIM HBnfleTCM BblXOAOM HOpMMpOBaHHblX 

MOAyneM KOMnneKCHbix Koppenfli^MOHHbix 
OTKnMKOB nnjioT-cumana Ha BbixoAe aHTeHHOM 
pemeTKM Bcex L HanpaBneHMM, coeAMHeH c 
nepBbiM bxoaom BToporo cyMMaTopa 16, bnxoa 
BToporo GnoKa hopmmpobkm 18 flBnaeTCfi 

BblXOAOM HOpMMpOBaHHblX 3HaneHMM 

AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
pemeTKM b oGpaTHOM KaHane Bcex L 
HanpaBneHMM m coeAMHeH c nepBbiM bxoaom 
GnoKa MacmTa6MpoBaHMfi 17, bnxoa GnoKa 
MacmTa^MpoBaHMfi 17 flBnaeTCfl bnxoaom 

B3BemeHHblX HOpMMpOBaHHblX 3HaneHMM 

AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
pemeTKM b oGpaTHOM KaHane ahm L 
HanpaBneHMM m coeAMHeH co BTopbiM bxoaom 
BToporo cyMMarapa 16, bnxoa BToporo 
cyMMaTopa 16 nBnneTcn bnxoaom 3HaneHMM 
pemaioLAeM qbyHKi4MM Ana L HanpaBneHMM m 
coeAMHeH c bxoaom GnoKa oi^eHKM yrna npMXOAa 
CMTHana 19, bnxoa KOToporo fmnaeTCM bnxoaom 
oueHKM cpeAHero yrna npMXOAa CMmana m 
coeAMHeH c bxoaom GnoKa cfopMMpoBaHMM 
BeKTopa pacnpeAeneHMM ol^hok yrna npwxoAa 
CMTHana 20, QbopMMpyfomeM Ha BbixoAe 
nocneAOBaTenbHOCTb BeKTopoB pacnpeAeneHMM 
oi^eHOK yrna npMXOAa CMmana (rMCTorpaMM 
oueHOK yrna npMXOAa CMmana). Bnxoa GnoKa 
cfjopMMpoBaHMa BeKTopa pacnpeAeneHMfl 
oi^eHOK yrna npMXOAa CMmana 20 coeAMHeH c 
bxoaom GnoKa a>opMMpoBaHMa ycpeAHeHHoro 
BeKTopa pacnpeAeneHMfi ol^hok yrna npMXOAa 
CMmana 21, btopom bxoa KOToporo MBnaeTCM 
ynpaBnaeMNM m coeAMHeH c bnxoaom GnoKa 
ynpaBneHM^ 14. BbixoA GnoKa cjsopMMpoBaHMM 
BeKTopa pacnpeAeneHMfi ol^hok yrna npMXOAa 
CMTHana 20 MBnaeTCM bnxoaom 
nocneAOBaTenbHOCTM ycpeAHeHHbix BeKTopoB 
pacnpeAeneHM^ ol^hok yrna npMXOAa CMmana 
(ycpeAHeHHbix rMCTorpaMM OLjeHOK yrna 
npMXOAa CMmana) m coeAMHeH c bxoaom GnoKa 
aHanM3a ycpeAHeHHoro BeKTopa 

pacnpeAeneHMJi OL^eHOK yrna npMXOAa CMmana 
22. BbixoAbi GnoKa aHanM3a ycpeAHeHHoro 
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BeKTopa pacnpeAeneHMa oi^eHOK yrna npMXOAa 
CMmana 22, a>opMMpyioLAero BepxHioio m 
hm>khjojo rpaHMi^N yrnoBOM oSnacTM CMmana, 

COeAMHeH bl C COOTBeTCTByHDLAMMM BXOAaMM 

GnoKa QbopMMpoBaHM^ BecoBbix 
KoacfDcjDML^MeHTOB aHTeHHOM pemeTKM B np^MOM 
KaHane 6. Bnxoa GnoKa c^opMMpoBaHMM 
BecoBbix K03qba>Mi4MeHTOB aHTeHHOM peiueTKM B 
npflMOM KaHane 6 MBnaeTCfl bnxoaom 
aMnnMTyAHbix m qba30Bbix KoacjDqbMi^MeHTOB 
sneMeHTOB aHTeHHOM peiueTKM. 

KoMnneKCHbiM MHoronyneBNM CMman c 
BbixoAOB N sneMeHTOB aHTeHHOM peiueTKM 
nocTynaeT Ha nepBbie (cMmanbHbie) BXOAbi 
KOppen^TOpOB 2.1 -2. N m bxoan 6noKa 

CjDOpMMpOBaHMfl BeCOBblX KOSCjDCjDMLIMeHTOB B 

o6paTHOM KaHane 5. 

OflHOBpeMeHHO KOMnneKCHbM 

MHoronyneBbiM CMman c nepBoro aneMeHTa 
aHTeHHOM peiueTKM nocTynaeT Ha bxoa onoKa 
noMCKa 13. BnoK noMCKa 13 no nMnoT-CMmany 
cf)opMMpyeT pemafOLAyio qbyHKi^Mio noMCKa 
CMmanoB nyneM b AMCKpeTHbix BpeMeHHbix 
n03ML|Mf1X. 3T3 MHC|DOpMai4M?1 c GnoKa noMCKa 13 
nocTynaeT b 6noK ynpaBneHM^ 14, KOTopbiM 
cpaBHMBaeT nonyneHHbie 3HaneHM?i pemaioLAeM 
cjoyHKL^MM noMCKa c noporoM m no npeBbimeHMK) 
nopora onpeAen^eT BpeMeHHbie nono>KeHMfi 
CMmanoB nyneM. B 6noKe ynpaBneHM^ 14 
nonyneHHbie 3HaneHMfl peiuaHDiAeM cjDyHKi^MM 
An?i o6Hapy>KeHHbix CMTHanoB nyneM 
cpaBHMBatoT Me>KAy co^om m onpeAenatoT 
BpeMeHHoe nono>KeHMe CMmana nyna c 
MaKCMManbHbiM 3HaneHMeM pemawLAeM 

C|DyHKL4MM (MaKCMManbHOM MOWHOCTbK)). 

no CMmany ynpaBneHM^, nocTynaioLAeMy c 
BbixoAa 6noKa ynpaBneHMfi 14, onopHbM CMman, 
cooTBeTCTByioinMM CMmany nyna MaKCMManbHOM 
MOU4HOCTM, noAatoT c BbixoAa reHepaTopa 
onopHoro CMTHana 1 Ha BTopbie BXOAbi 
KoppenfiTopoB 2.1-2.N. 

B KoppenflTopax 2.1 -2. N qbopMMpyiOT 
KOMnneKCHbie Koppenfli^MOHHbie othuimkm 
nMnoT-CMmana sneMeHTOB aHTeHHOM pemeTKM 

U « = ]~N H£l KOpOTKMX BpeMeHHblX 

MHTepBanax ahmhom, HanpMMep, J HMnoB. HMn - 
3to AnMTenbHOCTb OAHoro BpeMeHHoro 
sneMeHTapHoro MHTepBana curHana. 

Koppen^uMOHHbie otioimkm nMnoT-CMmana 
sneMeHTOB aHTeHHOM pemeTKM nocTynaioT Ha 
nepBbie BXOAbi L GnoKOB pacneTa pemaioLAeM 
cpyHKi4MM HanpaBneHMM 7.1-7.L, a MMeHHO Ha 
nepBbiM bxoa cyMMaTopa 9 m Ha nepBbie bxoan 
COOTBeTCTByiOLL^MX (KOMnneKCHbix) 
nepeMHO>KMTeneM 8.2-8.N. ^Mcno L GnoKOB 
pacneTa pemaiomeM cf)yHKL|MM HanpaBneHMM 
7.1 -7. L paBHO nMcny pa3nMnHbix HanpaBneHMM 
MccneAyeMOM yrnoBOM oGnacTM. 

B GnoKe qbopMMpoBaHM?i BeKTopa BecoBbix 
Koac|Dcf)Mi4MeHTOB oGpaTHoro KaHana 5 
cjoopMMpyioT KOMnneKCHbie BecoBbie 

K03C|DCf)ML^MeHTbl 3neMeHT0B aAanTMBHOM 

aHTeHHOM pemeTKM b oGpaTHOM KaHane npM 
npMeMe CMmana a6oHeHTa, HanpMMep b 

COOTBeTCTBMM C OAHMM M3 anropMTMOB, 

npeAno>KeHHNM b KHMrax P.A.MoH3MHro, 
T.y.MMnep. AAanTMBHbie aHTeHHbie pemeTKM. 
/M.: PaAMO m CBfl3b, 1986, CTp. 77-90 [10], 
A.A.riMCTonbKopc, O.C.JImtbmhob. BBeAeHMe b 
TeopMio aAanTMBHbix aHTeHH. M.: HayKa, 1991 
[11]. 3tm K03cf)cf)Mi4MeHTbi noAaioTCM Ha BTopbie 
BXOAbi GnoKOB pacneTa pemaioLAeM qtyHKi^MM 
HanpaBneHMM 7.1 -7. L, a MMeHHO Ha nepBbie 
Bxoflbi 6noKOB pacneTa 12. 

B GnoKe KOMnneKCHbix K03cf)c|DMi4MeHTOB 
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3TM K03CjDC|DMI4MeHTbl 



paccHMTaHbi, Hanpniviep, cornacHO anropMTMy, 
oni/icaHHOMy b [1] Ha dp. 86-88. KOMnneKCHbie 

KOacfX^MU^eHTbl 

HanpaBreHi/m a ^ = yjtf noAaioTca Ha 

BTOpbie BXOAbi COOTBeTCTByHDLUMX 

(KOMnneKCHbix) nepeMHOKi/nenefi 8.2-8.N v\ Ha 
BTopbie Bxoflbi 6noKa pacneTa 12. 

npM 3TOM COmaCHO [1] KOMniieKCHblM 
KOacfX^MU^eHT a 1 (6 i )=1 J n03T0My HMCJIO 

nepeMHOKMTeneti, Mcnonb3yeMbix b SnoKe 
pacneTa pewaioLneM cfyHKU^M HanpaBneHMM 7, 
paBHO N-1 . 

B Ka>KAOM nepeMHO>KMTerie 8.2-8.N 
peariM3yfOT onepau,Mio nepeMHOKeHM^ 

COOTBeTCTByfOLi^MX KOMHTieKCHblX 
KOppeJlfll^MOHHblX OTKJII/IKOB nMnoT-CMmana 

aneivieHTOB aHTeHHOM peujeTKM v\ KOMnneKCHbix 
KoscfxfMU.MeHTOB a (€{) n = TJtf Kax<floro 

HanpaBneHMM. 

BbixoAHbie curHanbi nepeMHO>KviTeneM 
8.2-8.N m KOMnneKCHbie Koppenflu,MOHHbie 
OTKfiMKM nunoT-curHaria nepBoro sneiweHTa 
aHTeHHOM pewe™ c Bbixofla nepBoro 
Koppen^Topa 2.1 nocTynaioT Ha BXOAbi 
cyMMaTopa 9, rfle npoM3BOAMTCH mx 
cyMMnpoBaHne. Cuman Ha Bbixo^e cyMMaTopa 
9 cooTBeTCTByeT KOMnneKCHOMy 

Koppenqi4MOHHOMy OTKni/iKy nunoT-curHana 
HanpaBneHMM 6j Ha Bbixoae aHTeHHOM peujeTKM. 

3tot CMman noAaeTCM Ha bxoa 6noKa 
BbNucneHM^ MOAynM 10, rAe BbiMMcnaeTCM 
KOpeHb KBaflpaTHbIM M3 cyMMbi KBaApaTOB 
pearibHOM m mhmmom Mac™ CMmana. BbixoAHQM 
CMman SnoKa BbHMcneHMM MOflyrm 10 paBeH 
MOAynw KOMnneKCHoro KoppenMu,MQHHoro 
OTKfiMKa nunoT-curHaria HanpaBneHMM 6j Ha 
Bbixofle aHTeHHOM pewe™. C BbixoAa SnoKa 
BbNucneHUfi MOAyrifi 10 stot CMman nociynaeT 
Ha cooTBeTCTByfOLi^MM bxoa nepBoro SnoKa 

HOpMI/ipOBKM 15. B 6-TIOKe HOpMMpOBKM 15 AJ~IM L 

pa3fiMHHbix HanpaBfieHMM onpeAenMioT 
MaKCMMaribHbM MOAynb KOMnneKCHoro 
KoppenMi_i,MOHHoro oncnuKa nMnoT-CMmana Ha 
Bbixofle aHTeHHOM peujeTKM nyTeM cpaBHeHMM 
MOAyneM KOMnneKCHbix KoppenMi_i,MOHHbix 

OTKTIMKOB nMJIOT-CMrHafia pa3J1MHHblX 

HanpaBJieHMM Ha BbixoAe aHTeHHOM peujeTKM 
Z( 9j) Apyr c ApyroM m cf)opMMpyjOT 

HOpMMpOBaHHbie MOAyTlM KOMnfieKCHblX 

Koppenai4MOHHbix otkjimkob nunoT-CMrHana Ha 

BblXOfle aHTeHHOM peLLieTKM ATIA L pa3J1MHHblX 

HanpaBfieHMM. HopMnpoBKa BbinonHMeTCM nyTeM 
Haxo>KAeHMfl oTHOLueHMfi MOAyneM KOMnneKCHbix 
Koppenqu,MOHHbix otkjimkob nMnoT-CMmana Ha 
Bbixofle aHTeHHOM peujeTKM Arm L pa3nMHHbix 
HanpaBneHMM k MaKCMManbHOMy MOAynio. 
nonyHeHHbie HopMMpoBaHHbie CMmanbi Ana L 
pa3nMHHbix HanpaBneHMM nocTynaioT Ha nepBbie 
Bxoflbi cyMMaTopa 16. 

B GnoKe pacneTa A^CKpeTHbix 3Ha^eHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peujeTKM b o6paTHOM KaHane 12 Ana Kax<Aoro M3 
L pa3nn4Hbix 
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peujeTKM b oSpaTHOM KaHane, HanpMMep, 
cornacHO anropMTMy, onMcaHHOMy b [1] Ha CTp. 
86-88. 3tv\ 3HaneHMfi nepeflafOT Ha BXOAbi 6noKa 

HOpMMpOBKM 18. B OTIQKe HOpMMpOBKM 18 ATI3 L 

pa3nMHHbix HanpaBneHMM onpeAenaioT 
MaKCMManbHoe SHa^eHMe AMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peujeTKM b 
o^paTHOM KaHane nyTeM cpaBHeHMa 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peujeTKM b o6paTHOM KaHane Ana pa3nM^Hbix 
HanpaBneHMM Apyr c ApyroM m c|DopMMpyfOT 
HopMMpoBaHHoe 3Ha^eHMe AMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peujeTKM b 
o6paTHOM KaHane Ana L pa3nn4Hbix 
HanpaBneHMM. HopMMpoBKa BbinonH?ieTCfl nyTeM 
Haxo>KAeHMfi OTHOLueHM^ 3HaneHMM AMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peujeTKM b 
o6paTHOM KaHane Ana L pa3nM«-iHbix 
HanpaBneHMM k MaKCMManbHOMy 3HaHeHMio. 
nonyneHHbie HopMMpoBaHHbie 3HaneHMfi 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peujeTKM b oGpaTHOM KaHane Ana L pa3nMHHbix 
HanpaBneHMM nocTynatoT Ha bxoa 6noKa 
MacujTaGMpoBaHMfi 17. B 6~noKe 
MacLUTa6npoBaHM^ 17 cj^opMnpytoT B3BeujeHHbie 
HopMMpoBaHHbie 3HaneHMfl AMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peujeTKM b 
o^paTHOM KaHane Ana L pa3nMHHbix 
HanpaBneHMM nyTeM yMHO>KeHM?i 
HOpMMpOBaHHblX 3HaneHMM AnarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peujeTKM b 
o^paTHOM KaHane Ana L pa3nMHHbix 
HanpaBneHMM Ha BecoBOM KoscfxfMU.MeHT a. 
CcjDopMMpoBaHHbie 3HaneHMfi noAaioT Ha BTOpOM 
bxoa cyMMaTopa 16. Ha BbixoAe cyMMaTopa 16 
Ana L pa3nMHHbix 



HanpaBneHMM 



MccneAyeMOM 



HanpaBneHMM 



MccneAyeMOM 



yrnoBOM o^nacTM cfjopMMpyioT 3HaHeHMfl 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 



yrnoBOM oGnacTM cjDopMMpyioT peujaioLiJ.yio 
cpyHKi^Mio, ocyu^ecTBnfl^ cyMMMpoBaHMe 
HopMMpoBaHHbix MOAyneM KOMnneKCHbix 
KoppenflLi,MOHHbix OTKnMKOB nMnoT-CMTHana Ha 
BbixoAe aHTeHHOM peujeTKM m B3BeujeHHbix 
HOpMMpOBaHHblX 3HaneHMM AnarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peujeTKM b 
o6paTHOM KaHane. 3HaneHMq peujaiou^eM 
c^yHKi^MM nocTynaeT b otiok ou,eHKM yrna 
npwxoAa CMmana 19, b kotopom onpeAenaioT 
MaKCMManbHoe 3HaneHMe peujaioL^eM cfyHKi^MM 
nyTeM cpaBHeHM^ Me>KAy co6om 3HaneHMM 
peujafOLAeM a>yHKU,MM a/ia L pa3nMHHbix 
HanpaBneHMM ^ 3 _ MccneAyeMOM 

yrnoBOM oonacTM. Ou,eHKa gr yrna npMXOAa 

CMmana b o^paTHOM KaHane, ccf)opMMpoBaHHaa 
Ha kopotkom BpeMeHHOM MHTepBane, 
onpeAen^eTC^ no nono>KeHMio MaKCMMyMa 
peLuaiou4eM 4)yHKi4MM. 

Ou,eHKM g" yrna npMxofla CMTHana b 

o^paTHOM KaHane nocTynaioT Ha bxoa 6noKa 
c|3opMMpoBaHMfi BeKTopa pacnpeAeneHM?! 
ou,eHOK yrna npMXOAa CMmana 20. B onoKe 
cjDopMMpoBaHMfi BeKTopa pacnpeAeneHMJi 
ou,eHOK yrna npMXOAa CMTHana 20 
nocneAOBaTenbHOCTb ccfopMMpoBaHHbix Ha 
kopotkmx BpeMeHHbix MHTepBanax ou,eHOK yrna 
npMXOAa CMmana rpynnMpyioT b 6noKM, Ka>KAbi m 
M3 KOTopbix coAep>KMT M oi_|eHOK yrna npMXOAa 
CMmana. 

BapwaHT BbinonHeHi/ifl 6noKa cjDopMMpoBaHMfi 
BeKTopa pacnpeAeneHMfi ou,eHOK yrna npMXOAa 
CMmana 20 npMBeAeH Ha 4)Mr.8. BnoK 
cpopMMpoBaHMa BeKTopa pacnpeAeneHMfl 
ou,eHOK yrna npMXOAa CMmana 20 paGoTaeT 
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cneflyfOLi^MM o6pa30M. 

nOCJieflOBaTeJlbHOCTb CCfcopiVMpOBaHHblX 

oi^eHOK yma npuxo^a curHana nociynaeT Ha L 
napajinenbHbix y3fioB cpaBHeHUfl c noporoM 
24. 1-24. L. Ka>KflbiM nopor cooTBeTCTByeT 
oflHOMy M3 L HanpaBfieHMM. Ecjim oi^ei-iKa yma 
npuxofla CMmana b~onbLue i-ro nopora v\ MeHbwe 
(i+1)-ro nopora, to b pe3ynbTaie pao"oTbi 
riori/iHecKMX srieMeHTOB "HE" 25. 1—25. L v\ 
oneivieHTOB "H" 26. 2-26. L 3HaHeHi/ie i-ro 
CMeTHMKa 27 yBeriMHMBaeTCfi Ha eflMHMuy, a 
3Ha^eHM^ ocTaribHbix cnerjMKOB He MeHaeTca. 
OKOHHaTeribHoe 3HaneHMe i-ro cneTHMKa 27 
onpeAermeT hmcjio oijeHOK, cooTBeTCTByioLAi/ix 
i-My ymy npuxofla cuma/ia. nepBbiM cner-iMK 27 
noACHMTbiBaeT micro ol^hok yrna npuxo^a 
CMTHana, GonbLUfix Hyna v\ MeHbLUMX 
6~riM>KaHLijerQ k Hynw 3HaneHM?i MccneAyeMoro 
HanpaBfieHMfl npuxofla curHana. 

C^eTHMK 29 MynbTunneKcopa 28 cfcopMwpyeT 
ABa curHana c nepnoAOM, paBHbiM MHTepBary 
nocTynneHMfi Ha bxoa 6\noKa M oi^eHOK yma 
npuxofla n CABMHyTbix Ha oahh nepnofl 
TaKTOBbix MMnyribcoB OTHOCMTenbHO flpyr flpyra. 
no nepBOMy cumariy 3HaneHMa M c^eTHi/iKOB 
27. 1-27. L, onpeAen?iK)LJ4MX hmcjio oueHOK 
cooTBeTCTByfOLi^nx ymoB npuxoAa ci/imaria, 
nepe3anMCbiBaK)TCfl nepe3 MyribTMnneKcop 28 b 
03Y 31. no BTopoMy ci/imariy Bee cneTHMKM 27 
ycTaHaBfiMBaHDTC5i b HyneBoe cocTOAHne. 
MacTOTy TaKTOBbix MMnyribcoB cneTMMKa 29 
3aflaeT reHepaTop TaKTOBbix MMnyribcoB 30. 

TaKMM o6pa30M, no M oi^eHKaM yma 
npuxofla cumana cfcopMnpyfOT BeKTop 
pacnpeAefieH^m oijeHOK yma npuxoAa ci/imaria 
ATIMHOM L, Ka>KAblM sneivieHT KOTOporo 
cooTBeTCTByeT OAHOMy M3 L HanpaBneHMM v\ 
paBHO KoriMHecTBy oi^eHOK yma npuxofla 
curHana flaHHoro HanpaBJieHMfl. 

riocrieAOBaTeribHOCTb BeKTopoB 
pacnpeAeneHM?! oijeHOK yma npwxoAa curHaria 
c BbixoAa 6noKa 20 nocTynaioT Ha bxoa SrioKa 
c|DopMMpoBaHM?i ycpeAHeHHoro BeKTopa 
pacnpeAeneHna ol^hok yma npwxoAa ci/imaria 
21, BapnaHT BbinonHeHHfl KOToporo npuBefleH Ha 
cjDnr.9. Pa6oTaeT Sjiok qbopMwpoBaHi/ia 
ycpeflHeHHoro BeKTopa pacnpeAeneHMfl oi^eHOK 
yrna npwxoAa CHmana 21 cneflyfOLUMM o6pa30M. 

B npoLjecce paSoTbi no ynpaBnaioL^eMy 
CMTHany sneiueHTbi TeKyLAero BeKTopa 
pacnpeAeneHi/m oi^eHOK yrna npuxoAa ci/imaria 
c BXOAa 6\noKa 21 3ani/icbiBaK)TCfl b 03Y1 35.1. 
npi/i nocTynneHMM Ha bxoa 6noKa aneivieHTOB 
crieAyfOLAero BeKTopa pacnpeAeneHMS oi^eHOK 
yrna npuxoAa cwrHana no ynpaBnafOLAeiviy 
CMTHany 3HaneHMfi TeKyLAero BeKTopa 
pacnpeAeneHMfl ol^hok yrna npwxoAa ci/imaria 
nepe3anMCbiBaiOTCfl m 03Y1 35.1 b 03Y2 35.2, 
a 3Ha^eHM^ cneAywLAero BeKTopa 
pacnpeAeneHna oi^eHOK yrna npuxofla cumana 
c BXOAa criOKa 3anncbiBafOTC^ b 03Y1 35.1. 
Ka>KflbiM pa3 npw nocTynneHHM Ha bxoa 6noKa 21 
srieivieHTOB o^epeAHoro BeKTopa 

pacnpeAeneHna ol^hok yma npuxofla curHana 
no ynpaBJiaioLAeMy CMTHariy nponcxoAMT 
aHanorn^Ha^ nocneAOBaTefibHas nepe3anwcb 
arieivieHTOB BeKTopa pacnpeAeneHMfl OLieHOK 
yrna npuxoAa CMmana v\z OAHoro 03Y 35 b 
Apyroe. 

nocne nepe3anncn aneivieHTOB BeKTopa 
pacnpeAerieHM?! oi4eHOK yrna npMXOAa CMTHaria 
M3 OAHoro 03Y 35 b Apyroe BbinoriH^eTC^ 
naparineribHoe CHMTbiBaHne arieivieHTOB BeKTopa 
pacnpeAeneHMJi ol^hok yrna npuxoAa curHana 
M3 Bcex 03Y 35 Ha bxoa y3fia cyMMnpoBaHMS 
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32, b KOTopoM BbinoriHfleTca cyMMnpoBaHne 

3TMX BeKTOpOB. Pe3yj~lbTaTbl CyMMMpOBaHMfl, 

AeneHHbie Ha nM b y3ne AeneHM?i 33, 
3anncbiBaiOTC5i b 03Y 34 (n - hmcjio BeKTopoB 
pacnpeAeneHnq oueHOK yrna npuxoAa curHana, 
Mcnorib3yeMbix npn ycpeAHeHMM, M - hmctio 
oi^eHOK yrnoB npuxoAa, ncnorib3yeMbix npi/i 
cpopMnpoBaHMM BeKTopa pacnpeAeneHMfl 
oi^eHOK yrna npuxoAa curHara). C BbixoAa 03Y 
34 srieMeHTbi ycpeAHeHHoro BeKTopa 
pacnpeAeneHMfl oueHOK yrna npi/ixoAa curHana 
nocTynaioT Ha BbixoA 6noKa 21 n nocTynafOT ppn 
aHariM3a b 6jiok aHann3a ycpeAHeHHoro BeKTopa 
pacnpeAeneHnq oi^eHOK yrna npuxoAa cwrHana 
22. 

BapnaHT BbinoriHeHM^ 6noKa aHariM3a 
ycpeAHeHHoro BeKTopa pacnpeAeneHMfi oi^eHOK 
yrna npnxoAa ci/irHana npnBeA eH na cjDnr.10. 

PaSoTaeT 6jiok cneAyioLAUM o6pa30M. 

BxoAHbie sneivieHTbi ycpeAHeHHoro BeKTopa 
pacnpeAeneHnq ol^hok yrna npuxoAa curHana 
3anncbiBaiOT b 03Y 36. 3aTeM 3TM srieivieHTbi 
CHMTbiBaioT b y3fibi onpeAefieHM?! BepxHero 37, 
HM>KHero 38 v\ MaKCMMaribHoro aneMeHTa 39 
BeKTopa pacnpeAeneHMfl oi^eHOK yrna npuxoAa 
ci/imaria, b y3en BbNMcneHMfl KoppeKTMpyioLA^x 
BeriMHUH 42. 

B y3fie onpeAeneHMfi MaKCHManbHoro 
srieMeHTa 39 Bbi6npaioT MaKCMMaribHbiM 
srieMeHT ycpeAHeHHoro BeKTopa 

pacnpeAeneHnq oi^eHOK yrna npuxoAa cwmana, 
KOTopbiM nocTynaeT b y3en onpeAeneHkm 
BepxHero sneivieHTa 37, y3eri onpeAeneH^m 
HM>KHero srieMeHTa 38 n b y3en BbNucneHMfl 
KOppeKTMpyfOLAMX BeriMHMH 42. B y3fie 
onpeAeneHM^ BepxHero aneivieHTa 37 
ycpeAHeHHoro BeKTopa pacnpeAerieHi/ifi oi^eHOK 
yrna npuxoAa cumana onpeAenaioT BepxHMM 
srieMeHT KaK BepxHrara rpaHMi^y rpynnbi 
srieMeHTOB ycpeAHeHHoro BeKTopa 
pacnpeAeneHMfl oijeHOK yrna npwxoAa CMTHana, 
npeBbiiuafOLAMX 3aAaHHbiM nopor. ripn stom ati^ 
3tom rpynnbi sneMeHTOB, pacnono>KeHHbix Bbiuje 
MaKCMMaribHoro sneMeHTa, AonycTHMbi 
OAMHOHHbie HenpeBbiLiieHMfl nopora, a Taioxe 
oaho rpynnoBoe HenpeBbiujeHne nopora M3 AByx 
mjim Tpex pflAOM pacnorio>KeHHbix aneMeHTOB. B 
y3ne onpeAerieHMfi Hi/i>KHero sneiweHTa 38 
aHanornHHO onpeAeraioT hm>khmm sneivieHT 
ycpeAHeHHoro BeKTopa pacnpeAerieHi/ifi oi^eHOK 
yrna npuxoAa cumaria. 

Ha bxoan y3na BbNi/icrieHMfi 
KoppeKTupyfOLAMX BennHMH 42 nocTynafOT 
3HaneHMfi BepxHero, HM>KHero v\ MaKCMMaribHoro 
srieMeHTOB BeKTopa pacnpeAeneHna oi^eHOK 
yrna npMXOAa CMmaria. B y3iie BbiHncrieHM?i 
KoppeKTupyfOLAMX BeriMHMH 42 onpeAerifiioT 
cyMMy sneMeHTOB ycpeAHeHHoro BeKTopa 
pacnpeAeneHnq oueHOK yrna npuxoAa cwmana, 
pacnorio>KeHHbix HM>Ke HH>KHero sneMeHTa, m 
cyMMy aneMeHTOB ycpeAHeHHoro BeKTopa 
pacnpeAeneHMfl oi4eHOK yrna npuxoAa cumana, 
pacnorio>KeHHbix Bbime BepxHero sneMeHTa. 
OopMMpyfOT KoppeKTupyfOLAyfo nonpaBKy Ana 
HM>KHero srieivieHTa, 3aBMCflLnyfo ot cyMMbi 
srieMeHTOB ycpeAHeHHoro BeKTopa 
pacnpeAeneHMfl oi^eHOK yrna npwxoAa CMTHana, 
pacnorio>KeHHbix HM>Ke HM>KHero sfieivieHTa, n 
KoppeKTupyfomyfo nonpaBKy atis BepxHero 
srieMeHTa, 3aBnc^LAyfo ot cyMMbi oneivieHTOB 
ycpeAHeHHoro BeKTopa pacnpeAeneHMfi oi4eHOK 
yrna npwxoAa cumana, pacnono>KeHHbix Bbime 
BepxHero sneMeHTa. OnpeflerififOT nonpaBOHHyio 
BeriMHUHy A-na HM>KHero m BepxHero 3fieMeHT0B b 
3aBncnMOCTM ot norio>KeHMfl MaKCMMaribHoro 
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sneivieHTa. KoppeKTupyfOLi^yfo nonpaBKy Ana 
BepxHero aneMeHTa v\ nonpaBOHHyio Berii/iHi/iHy 
noAatoT b y3en ou,eHKM BepxHefi rpaHMU,bi 40. 
KoppeKTupytoLi^yK) nonpaBKy Ana HM>KHero 
sneivieHTa m nonpaBOHHyio Benn^MHy noAaioT b 
y3en ou,eHKM HM>KHeM rpaHni4bi 41. 

B y3ne ou,eHKM HM>KHeM rpaHMU,bi 41 
onpeAenatoT CKoppeKTMpoBaHHyio ou,eHKy 
Hi/i>KHeM rpaHMi^bi yrnoBOM oonacTM CMmana KaK 
pa3HOCTb HM>KHero arieivieHTa m cyiviMbi 
KoppeKTMpyjomeM nonpaBKM Ana HM>KHero 
aneivieHTa v\ nonpaBOHHoti BeriMHUHbi. 

B y3ne oi^eHKM BepxHeM rpaHMU,bi 40 
onpeAermioT CKoppeKTMpoBaHHyio ou,eHKy 
BepxHeM rpaHMi^bi yrnoBOM oonacTM cumaria KaK 
cyMMy BepxHero sneMeHTa, KoppeKTupyfou^eM 
nonpaBKM Ana BepxHero aneivieHTa v\ 
nonpaBOHHOM BejiHHMHbi. 

Oi4eHKH BepxHeM v\ HM>KHeM rpaHwu,bi yrnoBofi 
oSnacTH CMmana c BbixoAa onoKa aHann3a 
ycpeAHeHHoro BeKTopa pacnpeAeneHMa ou,eHOK 
yrna npuxoAa CMmana 22 noflafOT Ha BXOAbi 
6noKa cjDopMnpoBaHna BecoBbix 

K03CjDC|DMI4MeHTOB aHTeHHOM peujeTKM B npflMOM 

KaHane 6. 

Bapi/iaHT BbinoriHeHHfl 6noKa 4)opMnpoBaHH£i 
BecoBbix Koac|Dcf)Mi4MeHTOB aHTeHHOM pewe™ B 
np^MOM KaHane 6 npeflcraBneH Ha 4>nr.11. 

Pa6oTaeT 6tiok cftopMi/ipoBaHi/m BecoBbix 

KOSCjxjDMU^eHTQB aHTeHHOM peLJJeTKM B npflMOM 

KaHane 6 cneflyKOLAMM o6pa30M. 

CKOppeKTMpOBaHHbie OU,eHKM HM>KHeM M 

BepxHeM rpaHMU, yrnoBOM oonacTM CMmana 
flBnflfOTca BbixoAHbiMM CMmanaMM 6noKa 
aHann3a ycpeAHeHHoro BeKTopa 

pacnpeAeneHna ou,eHOK yrna npuxoAa CMmana 
22 \a noAafOTCfi Ha bxoa onoKa onpeAeneHMfl 
BecoBbix K03c)Dc|DMi4MeHTOB aHTeHHOM pewe™ 
npsMoro KaHana 6, a MMeHHO Ha BXOAbi y3na 

CjDOpMMpOBaHMq KOppen^L|MOHHOM MaTpML^bl 43 M 

y3na qbopMMpoBaHMfl ou,eHKM cpeAHero yrna 
npuxoAa 44. 0yHKU,MOHanbHaa cxeMa onoKa 
onpeAeneHM?! BecoBbix Koscjocj^Mi^neHTOB 
aHTeHHOM peujeTKM b np^MOM KaHane 6 MO>KeT 
SbiTb peann30BaHa Ha coBpeMeHHbix 
MMKponpoi^eccopax ij.mcIdpobom o6pa6oTKM 
curHanoB (DSP), HanpMMep TMS 320Cxx, 
Motorola 56xxx, Intel v\ T.n. 

B y3ne c^opMnpoBaHna ou,eHKM cpeAHero 
yrna npuxoAa 44 no ou,eHKaM HM>KHefi v\ BepxHefi 
rpaHMU, yrnoBOM o6nacTi/i cumana cjDopMMpyeTca 
oi^eHKa cpeAHero yrna npuxoAa KaK nonycyMMa 
ou,eHOK HM>KHeti m B8pxH8M rpaHMU, yrnoBOM 
oonacTM CMmana ^ ^ to 



m noAaeTC^ Ha bxoa y3na 



CjDOpMMpOBaHMq Cf)a30BblX KOSCjDCjDMU^eHTOB 

sneiweHTOB aHTeHHOM peujeTKM 46. Oa30Bbie 
K03Qbc|DMi4MeHTbi sneivieHTOB aHTeHHOM peujeTKM 
onpeAen?iK)TCfl no ou,eHKe cpeAHero yrna 
npMXOAa m c y^eTOM reoivieTpMM aHTeHHOM 
peujeTKM. HanpMMep, npM N=4 m nop?iAKe 

HyMepaU,MM SneMeHTOB SKBMAMCTaHTHOM 

aHTeHHOM peujeTKM KaK, HanpMMep, Ha qbMr.6, 

Cf)a30Bbie KOSCjDCjDML^MeHTbl SneMeHTOB aHTeHHOM 
peujeTKM paBHbl 

uf- 2 = -—— a coza 7 
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PaCCHMTaHHbie C|Da30Bbie K03C|DC|DMU l MeHTbl 

sneivieHTOB aHTeHHOM peujeTKM noAatoTC?! Ha 

nepBblM BXOA y3-na CjDOpMMpOBaHMfl OTHOLlieHMM 

aivinnMTyAHbix KoacfjcjDMLiMeHTOB aneivieHTOB 
aHTeHHOM peujeTKM 47 m Ha BbixoA 6noKa 

CfDOpMMpOBaHMS BeCOBblX K03C(Da>MU l MeHT0B 

aHTeHHOM peujeTKH b npfiMOM KaHane 6. 

B y3ne c|DopMMpoBaHM5i Koppensi4MOHHOM 

M3TpMU,bl 43 no GU,eHKaM HM>KHeM m BepxHeM 

rpaHnu, yrnoBOM oGnacTM 

CMmana ^ ^ BbNMcn^fOTC^ sneivieHTbi 

KOppenfll4MOHHOM MaTpMU,bl K B COOTBeTCTBMM C 

cf3opMynoM (14). 

SneMeHTbi Koppenau,MOHHOM MaTpMU,bi 
nocTynatoT Ha bxoa y3-na npeo6pa30BaHMfi 
Xoneu,Koro 45, rAe, Mcnonb3y5i anropMTM, 
npeAno>KeHHbiM, HanpMMep, b [8] m [9], 
a>opMMpyeTcq hm>kh^^ TpeyronbHa^ MaTpMU,a, 
sneMeHTbi kotopom noAatoTC?! Ha nepBblM bxoa 
y3na cf)opMMpoBaHna OTHOLueHMM aMnnMTyAHbix 
K03cjDa>Mu 1 MeHTOB 3J~ieMeHTOB aHTeHHOM peujeTKM 
47. B stom y3ne 47 MO>KeT 6biTb peanM30BaH 
anropMTM o6pa6oTKM, npeACTaBneHHbiM Ha 
AMarpaMMe cjDwr.1 2. 

npeAno>KeHHbiM anropMTM cfcopMMpoBaHMfl 

OTHOLIieHMM aMnnMTyAHblX KOSCfqbMU.MeHTOB 

sneMeHTOB aHTeHHOM peujeTKM BioifonaeT 
cneAywuj.yjo nocneAOBaTenbHOCTb onepau,MM. 
Ha nepBOM 3Tane OTHOLiieHMK) aMnnMTyAHbix 
KoacjscjMU.MeHTOB 3neMeHTOB aHTeHHOM peujeTKM 
k aMnnnTyAHOMy KoscpqbMi^neHTy sneMeHTa 
aHTeHHOM peujeTKM, c KOToporo nepeAaeTCfi 
nMnoT-cuman, ^ npMCBaMBaeTC^ 3HaneHMe, 
paBHoe eAMHMU,e. Mcnonb3ya cf)a30Bbie 
KoacjscjoMU.MeHTbi 3neMeHTOB aHTeHHOM peujeTKM, 
sneMeHTbi HM>KHeM TpeyronbHOM MaTpMU,bi m 
3aflaHHoe 3HaneHne ju, BbNMcnseTCfi OTHOLueHMe 

f{\i) CpeAHMX MOUJ,HOCTeM CTaTMCTMHeCKM 

HeKorepeHTHoro m CTaTMCTMHeCKM KorepeHTHoro 
cnaraeMbix MOAenM MHcjDopMau,MOHHoro 
CMmana, nonyneHHoro a^oHeHTOM. 3apaHee 
BbiSMpaeTC^ 3HaneHMe Manoro 
napaMeTpa y (HanpMMep, y=0,01-0,05) m 
cpaBHMBaeTC5i co 3HaneHMeM /(ju). EcnM /(^)<y, 
npou,eAypa 3aKaHHMBaeTc^, m 3Ha^eHMe jn=1 

CHMTaeTCE OKOHHaTenbHblM. B npOTMBHOM 

cnynae BbNMcnaeTCfl 3HaneHMe cjDyHKU,MM f( ju) 
Ana pa3nMHHbix jn=1 ; 0,99; 0,98,..., KOTOpoe 
cpaBHMBaeTCfl c napaMeTpoM y. npou,eAypa 
npoAon>KaeTCfl ao Tex nop, noKa 
ycnoBMe /(jn)<y He SyfleT BbinonHeHO. 3HaneHne 

ju, ATI?! KOTOpOrO 3TO HepaBeHCTBO 
BbinonHfieTC?!, CHMTaeTcs OKOHHaTenbHblM m 
flBnaeTcs BbixoAHbiM CMmanoM y3na 

CjDOpMMpOBaHMfl OTHOLUeHMM 3MnnMTyAHblX 

KosclDqbMU.MeHTOB sneMeHTOB aHTeHHOM peujeTKM 
47. 3tot CMTHan nocTynaeT Ha bxoa y3na 

CjDOpMMpOBaHMfl HOpMMpOBO^HblX 

K03cpct)MiJ l MeHTOB 48 m Ha nepBblM bxoa y3na 

CjDOpMMpOBaHMfl aMnnMTyAHbix K03C|DCjDMIJ 1 MeHTOB 

sneMeHTOB aHTeHHOM peujeTKM 49. B y3ne 

C|30pMMpOBaHMf1 HOpMMpOBO^HblX 

K03c(Dct)MU l MeHTOB 48 cpopMMpyeTca 

HOpMMpOBOHHbIM K034)4>MU,MeHT k, 3aBMCfHJ4MM OT 

nonyneHHOM BenMHMHbi ja m ot HMcna sneMeHTOB 
aHTeHHOM peujeTKM. 3HaneHMe HopMMpoBOHHoro 
K03c|Da>MiJ l MeHTa k nocTynaeT Ha btopombxoa 
y3na qbopMMpoBaHMa aMnnMTyAHbix 
Koscj^cjoMU.MeHTOB aHTeHHOM peujeTKM 49, rAe no 
nonyneHHOM BenMHMHe ^ m HopMMpoBOHHOMy 
K03cjDQbMU,MeHTy k onpeAenflioTCfl aMnnMTyAHbie 
BecoBbie KoscjDcjDMi^MeHTbi, HanpMMep, 
cneAyiou^MM o6pa30M 
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AMnriMTyflHbie BecoBbie KoscjxjDMU.MeHTbi 

Hapflfly C Cf)a30BblMM KOSCjxfMLJMeHTaMM 

aBJiflfOTca BbixoflHbiMM CMmanaMM o~noKa 

CjDOpMMpOBaHMfl BeCOBblX KOSCfxfMLJI/ieHTOB 

aHTeHHoti peiueTKM npaMoro KaHana 6. 

nonyHeHHbie aMnnMTyAHbie v\ a>a30Bbie 
Koacf)c|DMi4MeHTbi sneMeHTOB aHTeHHOM peiueTKM 
Mcnorib3yfOT atia nepeAaHM MHcjDopMaLJ.MOHHoro 
cumana a6oHem~y b np^MOM KaHane. 

Bjiok ynpaBiieHMfi 14 c oni/icaHHbiMM b 
MaTepnanax 3a*iBKM cpyHKL|MOHaribHbiMM 

Ha3HaHeHMS1MM H CBH3AMH flBfmeTCfl THnMHHbIM M 

mokbt SbiTb peanw30BaH Ha coBpeMeHHbix 
MMKponpoi^eccopax i^McppoBOM oOpaGoTKM 
CMmanoB (DSP), HanpuMep TMS 320Cxx, 
Motorola 56xxx, Intel v\ T.n. 

Bjiok noncKa 13 b npeAnaraeMOM 

yCTpOMCTBe flBJlfleTCa CTaHflapTHbIM GnOKOM M 

MO>KeT ObiTb BbinoriHeH TaK, KaK noKa3aHO b 
KHure >KypaBneBa B.M. "IIomck m cnHxpoHM3ai4Hfl 
b Lui/ipoKonorioci-ibix CMCTeMax", M., Paflno v\ 
CB*3b, 1986, CTp. 24 [12]. 

Ha cf)nr.14, 15, 16 npeflCTaBfieHbi 
AnarpaMMbi HanpaBneHHOCTM npaMoro KaHana 
flrifl pa3fiMHHbix yrnoBbix obnacTeM CMmana, 

nOCTpoeHHbie B COOTBeTCTBMM C M3J10>KeHHblM 

cnocoo"oM. 

BTopoPi BapnaHT cnoco6a cfopMnpoBaHM^ 
AnarpaMMbi HanpaBneHHOCTM aAanTMBHOM 
aHTeHHOM pemeTKM 6a30BOM CTaHi^nn 
3aKnfOHaeTCfl b cneAyioLneM: 

Ann Ka»<Aoro ab~OHeHTa 

- ocywecTBnsioT noncK curHana a6oHeHTa, 
HaxoAfi BpeMeHHbie nonoxeHMfl CMmanoB 
nyneCi; 

BbiOnpafOT nyM, CMman KOTOporo 
MaKCMMarieH no molahoctm; 

nepMOflMHecKH cjDopMMpyioT oi^eHKy 
cpeAHero yma npuxoAa cumana a6"0HeHTa, An* 
nero 

cf)opMnpyK)T KOMnneKCHbie 
Koppen?ii4MOHHbie otkximkm nwnoT-CMmana 
GfieivieHTOB aHTeHHOM peiueTKM, ati^ Ka>KAoro M3 

L pa3flMHHblX 



HanpaBfieHMM 



nccrieAyeMOM 



$,2 =l,L 

yrnoBOM ob~nacTM a>opMMpyioT KOMnneKCHbie 
KopperiflL^noHHbie otkjimkm nMnoT-CMmana Ha 
Bbixofle aHTeHHOM pemeTKM, cyMMnpys 
npoM3BeAeHM^ KOMnneKCHbix Koppenflu,MOHHbix 
otkjimkob nunoT-curHana sneMeHTOB aHTeHHOM 
peweTKH Ha cooTBeTCTByfowMe mm KOMnneKCHbie 
K03c|3cjDHL4neHTbi Ka>Kfloro HanpaBneHMM, 

cjDopMnpyfOT Mopynw KOMnneKCHbix 
Koppenfli^noHHbix otkjimkob nunoT-ckimana Ha 
BbixoAe aHTeHHOM pewe™ atia L pa3fiMHHbix 
HanpaBneHMM, 

- C|DOpMMpyfOT CyMMapHbIM KQppeHflU.L'IOHHblM 

otktimk nunoT-curHaria Ha BbixoAe aHTeHHOM 
pemeTKM, cyMMnpys MOflyjin KOMnneKCHbix 
Koppenqi4MOHHbix otkjimkob nunoT-CMrHana Ha 

BblXOfle aHTeHHOM peiueTKM An^ L pa3J1MHHblX 

HanpaBneHMM, m onpeAenaioT MaKCMManbHbM M3 
hmx, 

- cf)opMMpyioT HopMMpoBaHHbie cyMMapHbie 
KoppejiflLjMOHHbie otkjimkm nMnoT-CMmana Ha 
BbixoAe aHTeHHOM peiueTKM ati^ L pa3JiMHHbix 
HanpaBneHMM, HaxoA* OTHOLueHMS cyiwiMapHbix 
Koppejiflu,MOHHbix otkjimkob nunoT-CMrHana Ha 
Bbixofle aHTeHHOM peiueTKM atia L pa3J1MHHblX 
HanpaBneHMM k MaKCMManbHOMy cyMMapHOMy 

KOppeJiqU,MOHHOMy OTKHMKy, 

cjsopMMpyioT KOMnneKCHbie BecoBbie 

K03C|DC|DMU 1 MeHTbl sneMeHTOB aAanTMBHOM 
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aHTeHHOM peiueTKM b oo"paTHOM KaHane npM 
npneivie curHana a6oHeHTa, 

- Anfl Ka>KAoro M3 L pa3n^MHbix HanpaBneHMM 
^ j = ~ ^ Mccne^yeMOM yrnoBOM o&nacTM 

cpopMMpyioT 3HaneHMfl AnarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peiueTKM b 
o6paTHOM KaHane, 

onpeAen?iioT MaKCMManbHoe M3 

CCjDOpMMpOBaHHblX 3HaHeHMM AHSirpaMMbl 

HanpaBneHHOCTM aHTeHHOM peiueTKM b 
oBpaTHOM KaHane, 

- cfopMMpyioT HopMMpoBaHHbie 3HaHeHMfl 
AnarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peiueTKM b oGpaTHOM KaHane Ana L pa3nMHHbix 
HanpaBneHMM, HaxoA^ OTHOLueHna 3HaneHMM 
AnarpaMMbi HanpaBneHHOCTM k MaKCMManbHOMy 
SHaneHMio, atia Ka»<Aoro M3 L pa3nnHHbix 
HanpaBneHMM ^ ; _ ~ ^ MccneAyeMOM 

yrnoBOM o6nacTM qbopMMpyioT peujaioLAyio 
cpyHKi^Mio, ocyu^ecTBnflq B3BeiueHHoe 
cyMMMpoBaHne HopMMpoBaHHoro cyMMapHoro 
Koppen^i^MOHHoro OTKnMKa nMnoT-CMmana Ha 
BbixoAe aHTeHHOM peiueTKM v\ HopMMpoBaHHoro 
3HaneHMfi AnarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peujeTKH b o6paTHOM KaHane, 

- onpeAenaioT HanpaBneHMe MaKCMMyMa 
peujaioLLJ.eM cjDyHKi4MM, cfcopMMpya ou,eHi<y 
cpeAHero yrna npMXOAa CMmana, 

- c yneTOM reoMeTpMM aHTeHHOM peiueTKM 
onpeAenaioT 4)a30Bbie Koscjocj^ML^MeHTbi 
sneMeHTOB aHTeHHOM pemeTKM, Mcnonb3y?i 
cqbopMMpoBaHHyio ou,eHi<y cpeAHero yrna 
npMXOAa, 

ycTaHaBnMBaioT aMnnMTyAHbie 
Koac|Dcf)MLJ l MeHTbi aneMeHTOB aHTeHHOM peiueTKM 
paBHbIMM Me>KAy co^om, 

aMnnMTyAHbie m c|Da30Bbie Koac|Dct)MLJ l MeHTbi 
sneMeHTOB aHTeHHOM peiueTKM Mcnonb3yioT Ana 
nepeAann cwrHana aGoHeHTy. 

npM cyMMMpoBaHMM MOAyneM KOMnneKCHbix 
Koppenfm,MOHHbix otkjimkob nMnoT-CMmana Ha 
BbixoAe aHTeHHOM peiueTKM Ana L pa3nMHHbix 
HanpaBneHMM ^Mcno cnaraeMbix ycTaHaBnMBaioT 
nocTO^HHbiM nM6o BbiSMpaioT aAanTMBHO b 

3aBMCMMOCTM OT OU,eHKM HaCTOTbl 33MMpaHMM 

CMmana. 

B cooTBeTCTBMM c A^HHbiM anropMTMOM 
QbopMMpoBaHMe AnarpaMMbi HanpaBneHHOCTM b 
npfiMOM KaHane ocym,ecTBn?ieTCfl no CMTHany 
o6paTHoro KaHana. 

npoL^eAypa cjDopMMpoBaHMfi AnarpaMMbi 
HanpaBneHHOCTM yMHOM aHTeHHbi b np^MOM 
KaHane cootoht b oneflyioLneM. 

M3 o6Hapy>KeHHbix Ha 6a30B0M CTaHU,MM 
BpeMeHHbix nyneM CMmana a6"0HeHTa 
Bbi^MpaeTCfl MaKCMManbHbiM no molu,hoctm 
cm man nyna. 

Ha nepBOM 3Tane BbiHOCMTca ou,eHKa 
cpeAHero yrna npMXOAa CMmana 
MaKCHManbHoro no mouj,hocti/i nyna. 

Ha BTopoM STane cjDopMMpyeTca A^arpaMMa 
HanpaBneHHOCTM aAanTMBHOM aHTeHHOM 
peiueTKM b np^MOM KaHane, MaKCMMyM kotopom 
ycTaHOBneH no HanpaBneHMio oi^eHKM cpeAHero 
yrna npMXOAa cumana. I~lpn stom KOMnneKCHbie 

BeCOBbie KOSCj^CjDMUjMeHTbl MOryT npMHMM3Tb 
3HaHeHMfl 

w = (exp[>(« -1) ccs6]},n = \N- (22) 

rAe g - ou,eHKa cpeAHero yrna npMXOAa 

curHana b o6paTHOM KaHane. 

AnropMTM onpeAeneHM?i HanpaBneHMM 
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npuxofla 

CTaHU,MM £ 

BeKTopa BecoBbix KoscjDcfcMLiMeHTOB o6paTHoro 
KaHana, a TaioKe pe3ynbTaT0B HaKonneHMa 
nmioT-curHana m 3aKnnDHaeTC?i b cneAyiouieM. 

£\nn Ka>Kfloro M3 L pa3JiMHHbix HanpaBneHMM 
q 3 _ nccrieflyeMOM yrnoBOM o6nacTM: 

qbopMMpyeTca M KOMnneKCHbix 
Koppenflu,MOHHbix otkjimkob nMnoT-CMmana Ha 
Bbixofle aHTeHHOM peiueTKM 



(23) 



rfle 



KOMnneKCHbie 



KoppermLjwoHHbie otkhmkm nMnoT-CMmana Ha 
Bbixofle KoppermTopoB sneiweHTOB aHTeHHOM 
pemeTKM no J hmiigb Kax<flbiM, 
a K (^) = £xp[j?z(tt ~l)cos^] r « = 1, N, i = 1, Z. 

- BbinoriHfleTCfl HeKorepeHTHoe HaKonneHMe 
M MOflynefi KOMnneKCHbix Koppenflu,MOHHbix 

OTKJ1MKOB (23) 

M 

JUL 

npn cyMMMpoBaHnn MOAyneM KOMnneKCHbix 
Koppenflu,MOHHbix otkjimkob nMnoT-CMmana Ha 
Bbixofle aHTeHHOM peujeTKM hmcjio cnaraeMbix 
ycTaHaBfiMBatoT nocTOAHHbiM jim6o Bbi6npanDT 
aflanTMBHO b 3aBMCMMOCTH ot ^acTOTbi cjDeflMHra 
CMTHana TaKMM oo"pa30M, HToGbi nonHafl 
fLfiMTejibHOCTb HeKorepeHTHoro HaKonneHMfi 
cocTaBuria HecKoribKO nepnoAOB (pepyiura. B 
npoTWBHOM cnynae M3-3a rnyGoKMX 3aMnpaHMM 
none3Horo curHana B03MO>KHa oujMo'Ka b ou,eHKe 
yrna npuxo^a. 

- BennHMHa (24) HopMnpyeTca 

Z mK =maxZ(3). (25) 

- OopMl/ipyfOTCE flMCKpeTHbie 3Ha^eHM3 

AnarpaMMbi HanpaBneHHOCTH aHTeHHOM 
peiueTKH b oGpaTHOM KaHane 

F(6D=\w*a(q)l (26) 

Tfle W Mp - BeKTOp BeCOBblX KOSCjxjDMU^eHTOB 

aneivieHTOB aflanTMBHOM aHTeHHOM pewe™ b 
oSpaTHOM KaHane, nony^eHHbiM c y^eTOM 
HariMHMfl MouiHbix conyTCTByraLAMX noiviex npM 
npneivie curHana aGoHeHTa, (.) H - onepau,M£i 
3pMMTOBa conpfl>xeHMfl. 

- Beni/iHMHa (26) HopMHpyeTca 

i?„-mB4-mB^). (27) 

- QopMMpyeTCfl peLuaHDLi^afl cjDyHKU,Mfl KaK 
B3BeiueHHafi cyMMa cjDyHKU,MM (25) v\ (27) 

R{8T)=Z{8 1 ) + (28) 

TAG a - BeCOBOM K03C|DC|DMI4MeHT. 

- McKOMaa oi^eHKa § cpeAHero yrna 

npuxoAa cumana Mo6i/inbHOM CTaHLjMM 
onpeAenaeTca no nonoxeHMfo MaKCMMyiwa 
peiuafOLneM 4)yHKi4MH (28) 

£\nn peanM3au,MM TaKoro cnocoo"a 
Mcnonb3yeTC?i ycTpoMCTBO, npeACTaBneHHoe Ha 
cfcwr.13, rfle o6o3HaneHo: 

1 - reHepaTop onopHoro CMmajia, 

2.1-2.N - KoppenfiTopbi, 
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5 - 6noK cjDopMwpoBaHwa BeKTopa BecoBbix 

K03CjDC|DMI4MeHTOB aHTSHHOM peilieTKM B 06paTH0M 

KaHane, 

6 - otiok cf)opMnpoBaHMfl BeKTopa BecoBbix 

K03CjDCjDMI4MeHTOB aHTeHHOM penieTKM B npflMOM 

KaHane, 

7.1-7.L - 6noK pac^eia peLuatoLiieM cfyHKi^MM 
HanpaBneHMfl, 

8.1-8.N - nepeMHO>KMTenn, 

9 - nepBbiM cyMMaTop, 

10 - 6noK BbiHucneHi/ifi MOflyna, 

11 - 6noK KOMnneKCHoro KoscpcfML^eHTa 
HanpaBneHMfi, 

12 - 6noK paweTa AMCKpeTHbix 3HaHeHnCi 
AnarpaMMbi HanpaBneHHOGTM aHTeHHOM 
peLueTKi/i b o6paTHOM KaHane, 

13 - onoK noMCKa, 

14 - onoK ynpaBneHMfl, 

15 - nepBbifi 6noK hopmmpobkm, 

16 - btopom cyMMaTop, 

17 - 6noK MaciuTaBupoBaHMfi, 

18 - BTOpOM 6nOK HOpMMpOBKM, 

19 - 6noK oi4eHKH yrna npuxofla cumana, 
23 - cyMMaTop co c6pocoM. 
npeAnaraeivioe ycTpoticTBO coflep>KMT N 

KOppenfiTOpQB 2.1-2.N, L 6noKOB pacneia 
peujafOL^eti cjDyHKi^MM ati^ pa3nn^Hbix 
HanpaBneHMM 7.1-7.L, nepBbie BXOAbi KOTOpbix 

?1Bn?1fOTC?1 BXOAaMM KOppen^l4MOHHblX OTKnMKOB 

nunoT-cumana sneivieHTOB aHTeHHOM peujeTKM m 

COeAMHeHbl C BblXOflaMM COOTBeTCTByfOLi^MX 

KOppensTOpOB 2.1-2.N, 6noK noncKa 13, 6noK 
ynpaBneHMfi 14, 6noK cf)opMi/ipoBaHM?i BeKTopa 

BeCOBblX KQ3C|xtML^eHTOB aHTeHHOM peujeTKM B 

oSpaTHOM KaHane 5, nocneAOBaienbHO 
coeAMHeHHbie nepBbiM otiok HopivinpoBKM 15, 
btopom cyMMaTop 16, otiok oijeHKM npuxoAa 
cumana 19, 6noK cjDopMMpoBaHna BeKTopa 

BeCOBblX KOSCfxfMLJl/ieHTOB aHTeHHOM peujeTKM B 

np^MOM KaHane 6, a TaioKe 6noK 
MacujTa6i/ipoBaHM?i 17 m btopom 6noK 
HopMMpoBKM 18. riepBbie BXOAbi Koppen^TopoB 
2.1 -2. N ?mn?ifOTCfl CMTHanbHbiMM v\ o6"beAMHeHbi 

C BXOAaMM yCTpOMCTBa. BTOpbie BXOAbi 

KOppenflTOpOB 2.1 -2. N aBnatOTca onopHbiMM m 
coeAMHeHbi c onopHbiM BbixoAOM reHepaTopa 
onopHoro CMTHana 1 . Bxoa reHepaTopa 
onopHoro CMmana 1 ABnaeTCfl ynpaBnaeMbiM m 
coeAMHeH c BbixoAOM 6noKa ynpaBneHMfl 14, 
oGecneHMBajoLnero CMHXpoHHyfo paGoTy GnoKOB 
ycTpoticTBa. nepBbiM bxoa 6\noKa noMCKa 13 
coeAMHeH c bxoaom yCTpOMCTBa, BTOpOM bxoa 
6noKa noMCKa 13 SBn^eTcs ynpaBn^eMbiM m 
coeAMHeH c BbixoAOM GnoKa ynpaBneHMS 14. 
BbixoA GnoKa noMCKa 13 flBnaeTCfl bnxoaom 
peujafOLneM cjDyHKi4MM noMCKa m coeAMHeH c 
bxoaom 6noKa ynpaBneHMfl 14. Ka>KAbiM 6noK 
pacneTa peiuajoLiieM cfyHKi^MM HanpaBneHMS 
7.1-7.L coAep>KMT N-1 nepeMHO>KMTeneM 8.2-8.N, 
nepBbiM cyMMaTop 9, otiok BbNMcneHMa MOAyn^ 

10, OTIOK KOMnneKCHbix KOSCjDCjDMU.MeHTOB 

HanpaBneHMfl 1 1 m GnoK pacneTa AMCKpeTHbix 
3HaneHMM AnarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peujeTKM b oSpaTHOM KaHane 12, 
cyMMaTop co cGpocoM 23. nepBbie BXOAbi 
nepeMHO>KMTeneM 8.2-8.N m nepBbiM bxoa 
nepBoro cyMMaTopa 9 coeAMHeHbi c BbixoAaMM 
Koppen^i4MOHHbix otktimkob nMnoT-CMmana 
KOppensTOpOB 2.1 -2. N, BbixoAbi 
nepeMHO>KMTeneM 8.2-8.N coeAMHeHbi c 
BXOAaMM cyMMaTopa 9, HaHMHa^ co BTOporo m 
AO N. Bnxoa cyMMaTopa 9 ^Bn^eTC^ BbixoAOM 
KOMnneKCHoro Koppenf^MOHHoro OTKnMKa 
nMnoT-CMmana HanpaBneHM^ Ha BbixoAe 
aHTeHHOM peujeTKM m coeAMHeH c bxoaom onoKa 
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BbHwcneHwa MOflynfi 10. Bbixofl 6noKa 

BbNMCneHMfl MOflyJIfl 10, KOTOpbIM ABnfieTCfl 

BbixoflOM MOflyrifi KOMnneKCHoro 
Koppenfli^noHHoro OTKJiMKa nunoT-curHana 
HanpaBfieHM^ Ha BbixoAe aHTeHHOM pewe™, 
coeflMHeH c nepBbiM bxoaom cyMMaTopa co 

c6pOCOM 23, BTOpQM BXOA KOTOpOrO MBnMeTCM 

bxoaom cumana cOpoca n coeAMHeH c bnxoaom 
onoKa ynpaBfieHUfi 14. BbixoA cyMMaTopa co 
cGpocoM 23 MBnaeTCM BbixoAOM cyMMaphioro 
Koppenau^oHHoro OTKnuKa nMnoT-CMmana Ha 
Bbixofle aHTeHHOM pewe™ m nepBbiM bnxoaom 
Ka>KAoro onoKa pacneia pewaioweM qbyHKLjMM 
HanpaBneHMM 7.1-7.L m coeAMHeH c 
cooTBeTCTByfOLi^MM bxoaom nepBoro onoKa 

HOpMMpOBKM 15. 

nepBbiM bxoa onoKa pac^eia AMCKpeTHbix 
3Ha^eHMM A^arpaMMbi HanpaBneHHOCTM 
aHTOHHOM pewe™ b o^paTHOM KaHare 12 
MBnaeTCM BTopbiM bxoaom Ka>KAoro 6noKa 
pacMeTa pewaioweM cjDyHKLjMM HanpaBneHMM 
7.1 -7. L m coeAMHeH c BbixoAOM onoKa 
CjDOpMMpOBaHMa BeKTopa BeCOBblX 

K034>C|DHL4HeHTOB aHTeHHOM pGLLieTKH B 06p3TH0M 

KaHane 5, cjDopMMpyiow.eM Ha CBoeM BbixoAe 

BeCOBbie K034)C|DMI4MeHTbl SfieiVieHTOB aHTeHHOM 

pemeTKM b o6paTHOM KaHane. CMmanbHbie 
BXOAbi b\noKa cjoopMnpoBaHi/ifi BeKTopa BecoBbix 
K03c|3c)DHL4neHTOB aHTeHHOM peiueTKH B 06paTH0M 
KaHane 5 coeAMHeHbi c bxoaom ycTpoMCTBa. 
BTopoM bxoa 6noKa pacneTa AMCKpeTHbix 
3HaneHMM A^arpaMMbi HanpaBneHHOCTM 
aHTeHHOM pewe™ b o6paTHOM KaHane 12 v\ 
BTopbie BXOAbi nepeMHO>KMTeneM 8.2-8.N 
o6"beAHHeHbi m coeAMHeHbi c bnxoaom onoKa 
KOMnneKCHbix KoacjDcjoMi^MeHTOB HanpaBneHna 11, 
KOTopbiM fmnfieTCfl BbixoAOM KOMnneKCHbix 
K03c|3cjDHL4neHTOB Ana ashhotq HanpaBneHMH. 

Bbixofl 6noKa pacneia AMCKpembix 3HaneHMM 
AnarpaMMbi HanpaBneHHOCTM aHTeHHOM 
pemeTKM b oc"paTHOM KaHane 12, kotophm 
MBnaeTca BTopbiM bnxoaom 6noKa pac^eTa 
pemafOLAeM cfyHKL^MM HanpaBneHMfi 7.1-7.L v\ 
BbixoAOM 3HaneHMM A^arpaMMbi 

HanpaBneHHOCTM aHTeHHOM pemeTKM b 
oSpaTHOM KaHane, coeAMHeH c 
cooTBeTCTByfOLAMM bxoaom BToporo onoKa 

HOpMMpOBKM 18. 

BbixoA nepBoro 6noKa HOpMMpOBKM 15, 

KOTOpbIM HBnfleTCfl BblXOAOM HOpMMpOBaHHblX 

MOAyneti pewaioLAeM cjDyHKi^MM Bcex L 
HanpaBneHMM, coeAMHeH c nepBbiM bxoaom 
BToporo cyMMaTopa 16, buxoa BToporo 6\noKa 

HOpMMpOBKM 18 flBnaeTCfl BblXOAOM 

HopMi/ipoBaHHbix 3Ha^eHMti A^arpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
oSpaTHOM KaHane Bcex L HanpaBneHMM m 
coeAMHeH c bxoaom onoKa MacLiiTa6npoBaHM?i 
17. BbixoA onoKa MacwTao"MpoBaHMfi 17 

ABnfleTCfl BblXOAOM B3BeLUeHHblX 

HopMMpoBaHHbix 3Ha^eHMM AMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
oo~paTHOM KaHane Ana L HanpaBneHMM m 
coeAMHeH c BTopbiM bxoaom BToporo cyMMaTopa 
16. Bhxoa BToporo cyMMaTopa 16 fmnfieTCfl 
BbixoAOM 3HaHeHMM pewaioLAeM c^yHKi^MM aha L 
HanpaBneHMM m coeAMHeH c bxoaom onoKa 
oueHKM yrna npMXOAa CMmana 19, BbixoA 
KOToporo ABnfieTC?! BbixoAOM oi^eHKM cpeAHero 
yrna npMXOAa CMmana m coeAMHeH c bxoaom 

OTIOKa QbopMMpOBaHMfl BeCOBblX 

K03CjDC|DMI4MeHTOB aHTeHHOM peLlieTKM B npflMOM 

KaHane 6. BbixoA 6noKa cjDOpMMpoBaHMfi 
BecoBbix K03cjDcf)Mi4MeHT0B aHTeHHOM pemeTKM B 
npflMOM KaHane 6 aBnaeTca bnxoaom 
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aMnnMTyAHblX M C|Da30BblX K03C|DCt)MI4MeHTOB 

sneMeHTOB aHTeHHOM pemeTKM. 

KoMnneKCHbiM MHorony^ieBbiM CMman c 
BbixoAOB N sneMeHTOB aHTeHHOM peiueTKM 
nocTynaeT Ha nepBbie (cMTHanbHbie) BXOAbi 
KOppen^TOpOB 2.1 -2. N m BXOAbi 6noKa 

C|30pMMpOBaHMf1 BeCOBblX K03C|DCt)MLJMeHTOB B 

o6paTHOM KaHane 5. 

OAHOBpeMeHHO KOMnneKCHbM 
MHoronyneBbiM CMman c nepBoro aneMeHTa 
aHTeHHOM pemeTKM nocTynaeT Ha bxoa onoKa 
noMCKa 13. BnoK noMCKa 13 cpopMMpyeT 
peujaioLAyK) c|DyHKLjMfo noMCKa CMTHanoB ny^eM b 
AMCKpeTHbix BpeMeHHbix no3Mi4M^x. 3Ta 
MHc|DopMai4Mfl c onoKa noMCKa 13 nocTynaeT b 
6noK ynpaBneHMfi 14, KOTopbiM cpaBHMBaeT 
nonyneHHbie 3HaneHM?i peujaioLAeM 4)yHKi4MM c 
noporoM m no npeBbiujeHMio nopora onpeAen^eT 
BpeMeHHbie nono>KeHM?i CMmanoB nyneM. B 
6noKe ynpaBneHM^ 14 nonyneHHbie 3Ha^eHM^ 
peujaioLAeM cjDyHKi^MM ati^ o6Hapy>KeHHbix 
cMmanoB ny«-ieM cpaBHMBaioT Me>KAy coCqm m 
onpeAen^ioT BpeMeHHoe nono>KeHMe CMmana 
nyna c MaKCMManbHbiM 3HaneHMeM peLuaroweM 

CpyHKL^MM. 

no CMmany ynpaBneHMfi, nocTynaioLAeMy c 
BbixoAa 6noKa ynpaBneHM^ 14, onopHbM CMman, 
cooTBeTCTByioLAMM CMmany nyna MaKCMManbHOM 
MOU4HOCTM, noAaioT c BbixoAa reHepaTopa 
onopHoro CMTHana 1 Ha BTopbie BXOAbi 
KoppenfiTopoB 2.1-2.N. 

B KoppenflTopax 2.1 -2. N 4)opMMpyfOT 
KOMnneKCHbie Koppenfli^MOHHbie othuimkm 
nMnoT-CMmana sneMeHTOB aHTeHHOM peiueTKM 
u « = Ha B P eMeHHblx MHTepBanax 

AnMHOM, HanpMMep, J HMnoB. HMn - 3to 
AnMTenbHOCTb OAHoro BpeMeHHoro 

sneMeHTapHoro MHTepBana cumana. 

KoppenflLjMOHHbie otioimkm nMnoT-CMmana 
sneMeHTOB aHTeHHOM peiueTKM nocTynaioT Ha 
nepBbie BXOAbi L 6noKOB pacneTa peujaioLi^eM 
cj3yHKi_|MM 7.1-7.L, a MMeHHO Ha nepBbiM bxoa 
cyMMaTopa 9 m Ha nepBbie BXOAbi 

(KOMnneKCHbix) COOTBeTCTByiOLUMX 

nepeMHO>KMTeneM 8.2-8.N. MMcno L 6noKOB 
pacneTa peiuaiOLAeM qbyHKi4MM 7.1-7.L paBHO 
HMcny paccMaTpMBaeMbix HanpaBneHMM 
MccneAyeMOM yrnoBOM oGnacTM. 

B 6noKe cjiopMMpoBaHMfl BeKTopa BecoBbix 
Koacpc^Mi^MeHTOB b oGpaTHOM KaHane 5 
cfiopMMpyioT KOMnneKCHbie BecoBbie 

K03Cp4)MI4MeHTbl 3neMeHT0B aAanTMBHOM 

aHTeHHOM peiueTKM b o6paTHOM KaHane npM 
npMeMe CMmana a^oHeHTa b cooTBeTCTBMM c 
oahmm M3 anropMTMOB, npeAno>KeHHbix, 
HanpMMep, b [10] Ha CTp. 77-90. 3tm 
K03cpc{)Mi4MeHTbi noAaioTCfi Ha BTopbie bxoan 
SnoKOB pac^eTa pemaioLAeM qbyHKLjMM 7.1-7.L, a 
MMeHHO Ha nepBbie BXOAbi GnoKOB pacneTa 
AMCKpeTHbix 3HaneHMM AnarpaMMbi 

HanpaBneHHOCTM aHTeHHOM peiueTKM b 
o6paTHOM KaHane 12. 

B 6\noKe KOMnneKCHbix K03cpc|DMi4MeHTOB 
HanpaBneHMM 6j 1 1 MMeioTC^ KOMnneKCHbie 

Ko^c|^ct)M^MeHTbl a ^),n = \N m * i_ro 

HanpaBneHMM, ^ _ ^™ K03c|Dc|DMi4MeHTbi 

paccHMTaHbi, HanpMMep, cornacHO anropMTMy M3 
[1] CTp. 86-88. KOMnneKCHbie K03c|D4)Mi4MeHTbi 
HanpaBneHMM a n = Y~$f noAaioTCM Ha 

BTOpbie BXOAbi COOTBeTCTByiOLAMX 

(KOMnneKCHbix) nepeMHO>KMTeneM 8,2-8,N m Ha 
BTopbie BXOAbi 6noKa pacneTa 12. 
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l~lpw 3tom comacHO [1] KOMnneKCHbiM 

K03CjDC|DMI4MeHT a-|(6j)=1 , n03TOMy HMCnO 

nepeMHO>KMTeneM, Mcnonb3yeMbix b 6~noKe 
pacneTa pewaioLAeM cfyHKU.MM HanpaBneHMM 7, 
paBHO N-1 . 

B Ka>KAOM nepeMHO)KMTene 8.2-8.N 
peani/i3yfOT onepauMio nepeMHO>KeHM^ 

COOTBeTCTByK3Li^MX KOMnfieKCHblX 

Koppenai4MOHHbix otkjimkob nunoT-curHaria 

3JieMeHTOB aHTeHHOM pe LUST KM M KOMnfieKCHblX 

KoscfxfMu.wei-iTOB a w = Y~N Kax<Aoro 

HanpaBneHMM. 

BbixoAHbie CMTHaribi nepeMHO>KMTeneM 
8.2-8.N m KOMnneKCHbie Koppenai4MOHHbie 
otkhmkm nMnoT-CMmana nepBoro aneMeHTa 
aHTeHHOM peujeTKM c Bbixo^a nepBoro 
KoppermTopa 2.1 nocTynaioT Ha BXOAbi 
cyMMaTopa 9, r^e npoM3BOAMTca mx 
cyMMMpoBaHfie. Cm man Ha Bbixofle cyMMaTopa 
9 cooTBeTCTByeT KOMnneKCHOMy 

Koppenfli^noHHOMy OTKJiMKy nunoT-curHana Ha 
Bbixofle aHTeHHOM peujeTKi/i fljifl HanpaBfieHi/ifl 6j. 

3tot CMman noAaeTca Ha bxoa 6noKa 
BbNucneHMfl MOAyna 10, rfle BbNMCJineTcn 

KOpeHb KBaflpaTHbIM M3 CyMMbl KBaApaTOB 

pearibHOM m mhmmom nacTM cumana. Bhxoahom 
curHan GnoKa BbNMcneHMfi MOAyna 10 paBeH 
MOAynHD KoivinriGKCHoro KoppenMu,MOHHoro 
OTKni/iKa ni/moT-cfirHana Ha BbixoAe aHTeHHOM 
pemeTKM aha HanpaBneHMM 9j. C BbixoAa SnoKa 
BbNucneHM^ MOAyna 10 stot CMn-ian nociynaeT 
Ha nepBbiM bxoa cyMMaTopa co cGpocoM 23, Ha 
btopom bxoa KOToporo noAaeTCM CMn-ian 
ynpaBneHna (c6poca) c 6noKa ynpaBneHMM 14. 

no CMmany ynpaBneHMa (co"poca) b 
cyMMaTope co cGpocoM 23 BbinonHaeTca 
HeKorepeHTHoe HaronneHMe (cyMMnpoBaHne) 
MOAyneti M KOMnneKCHbix KoppenMu,MOHHbix 
otkjimkob nMnoT-CMmana Ha BbixoAe aHTeHHOM 
peiueTKH flji^ HanpaBreHUfl 

Mmcjio HeKorepeHTHbix cnaraeMbix M 

yCTaHaBflMBatOT nOCTOMHHblM JIM^O Bbl£>MpaKOT 

aAanTMBHO b 3aBMCMM0CTM ot ^acTOTbi cfteAMHra 
CMTHana TaKMM o6pa30M, HToGbi nonHaa 
AHMTenbHOCTb HeKorepeHTHoro HaranneHMM 
cocraBuna HecKonbKO nepnoflOB cfceflMHra. 

CMman Ha BbixoAe cyMMaTopa co cSpocoM 
23 Ka>KAoro 6noKa pacneia peLuafomeM 4)yHKi4nn 
HanpaBneHMM 7.1-7.L npeACTaBnMeT coSom 
CyMMapHbIM KOppenfll^MOHHbltl otkjimk 
nnnoT-cnrHana Ha Bbixofle aHTeHHOM pemeTKM 
Z( 9j) HanpaBneHMM 9j m nocTynaeT Ha 

COOTBeTCTByfOLAMM BXOA GflOKa HOpMMpOBKM 15. 
B 6riOKe HOpMMpOBKM 15 JJJlft L pa3J1MHHblX 

HanpaBneHMM onpeAenaioT MaKCMManbHbiM 
cyMMapHbiM Koppen?ii4MOHHbiM otkjimk 
nnfioT-curHaria Ha BbixoAe aHTeHHOM pewe™ 
nyieM cpaBHeHMM cyMMapHbix KoppenMU,MOHHbix 
otkjimkob nnfioT-curHaria Ha BbixoAe aHTeHHOM 
pemeTKM Z(6j) pa3JiMHHbix HanpaBneHMM m 
cfjopMnpytoT HopMnpoBaHHbie cyMMapHbie 
Koppenqi4MOHHbie otktimkm nnfioT-curHaria Ha 
Bbixofle aHTeHHOM pemeTKM a^ L pa3JiMHHbix 
HanpaBfieHMM. HopMMpoBKa BbinoriH?ieTCfl nyTeM 
HaX0>KA6HM3 OTHOmeHMM cyMMapHbix 
KOppeflflL^MOHHblX OTKJIMKOB nHJIOT-CMTHaJia Ha 

Bbixofle aHTeHHOM pemeTKM ati^ L pa3JiMHHbix 
HanpaBfieHMM k MaKCMMaribHOMy cyMMapHoiwy 
KoppermLjMOHHOMy OTKfiMKy. noriyHeHHbie 

HOpMMpOBaHHbie CMTHaJIbl ATI* L pa3J1MHHblX 

HanpaBfieHMM nocTynatoT Ha nepBbie BXOAbi 
cyMMaTopa 16. 

B 6\noKax pacneTa 12 ah^ Ka>KAoro M3 L 
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yrnoBOM oSnacTM ctpopMwpyjoT 3HaHeHM3 
AMarpaMMbi HanpaBfieHHOCTM aHTeHHOM 
pemeTKM b oSpaTHOM KaHare b cooTBeTCTBMM, 
Hanpniwep, c [1], KOTopbie nepeAatoT Ha BXOAbi 

6flOKa HOpMMpOBKM 18. 

B GnoKe HopMnpoBKM 18 flnfl L pa3JiMHHbix 
HanpaBneHMM onpeAermKOT MaKCMMaribHoe 
3HaHeHMe AnarpaMMbi HanpaBJieHHOCTM 
aHTeHHOM pemeTKM b o6paTHOM KaHane nyTeM 
cpaBHeHMfl 3HaHeHMM AnarpaMMbi 
HanpaBJieHHOCTM aHTeHHOM pemeTKM b 
o6paTHOM KaHajie pa3JiMHHbix HanpaBJieHMM 
Apyr c APyroM m cj^opiviMpyjoT HOpMMpOBaHHbie 
3HaneHMe AnarpaMMbi HanpaBfieHHOCTM 
aHTeHHOM pemeTKM b o^paTHOM KaHane ati^ L 
pa3nMHHbix HanpaBneHMM. HopMMpoBKa 
BbinonHfieTC?i nyTeM Haxo>KAeHM?i OTHomeHMfi 
3HaneHMM AnarpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b o^paTHOM KaHane ati^ L 
pa3nMHHbix HanpaBneHMM k MaKCMManbHOMy 
3HaneHMK). nonyneHHbie HOpMMpOBaHHbie 
3HaneHMfi AnarpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b o^paTHOM KaHane atia L 
pa3nMHHbix HanpaBneHMM nocTynaioT Ha bxoa 
6noKa MacmTa^MpoBaHMfl 17. BnoK 
MacmTaGMpoBaHMfi 17 cjoopMMpyeT B3BemeHHbie 
3HaHeHM3 HopMMpoBaHHOM AnarpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
o6paTHOM KaHane Ans L pa3nM4Hbix 
HanpaBneHMM nyTeM yMHO>KeHMfi 3Ha«-ieHMM 
HopMMpoBaHHOM AnarpaMMbi HanpaBneHHOCTM 

H3 BeCOBOM K03C|DCjDMI4MeHT a, KOTOpbie 

nocTynaioT Ha btopom bxoa cyMMaTopa 16. Ha 
BbixoAe cyMMaTopa 16 ppn L pa3nM^Hbix 
HanpaBneHMM ^ ; _ ~ ^ MccneAyeMOM 

yrnoBOM o6nacTM qbopMMpyioT pemafom,yfo 
cpyHKLiMio, ocyii^ecTBn^^ cyMMMpoBaHMe 

HOpMMpOBaHHblX CyMMapHblX KOppen?1l4MOHHblX 

OTKnMKOB nMnoT-CMmana Ha BbixoAe aHTeHHOM 
pemeTKM m B3BemeHHbix 3HaneHMM AnarpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
o^paTHOM KaHane. CurHan pemaioL^eM cpyHKi^MM 
nocTynaeT b 6noK ou,eHKM yrna npMXOAa CMTHana 
19, b kotopom onpeAenaioT MaKCMManbHoe 
3HaneHMe pemaioLAeM cjoyHKi^MM nyTeM 
cpaBHeHMa 3HaMeHMM pemaioLAeM cjDyHKU,MM flnfl 
L pa3nMMHbix 



HanpaBneHMM 



MccneAyeMOM 



yrnoBOM oGnacTM Mex<Ay co6om. HcKOMa^ 
OLJ,eHKa ^ cpeAHero yrna npMXOAa cumana b 

o6paTHOM KaHane onpeAenfieTCfi no nono>KeHHfo 
HanpaBneHMM MaKCMMyMa peujatomeM cjDyHKU.nn. 
Ou,eHKa g cpeAHero yrna npMXOAa CMTHana 

b oGpaTHOM KaHane nocTynaeT Ha bxoa GnoKa 

CjDOpMMpOBaHM^ BeKTopa BeCOBblX 
K03c|3ct)MLJ l MeHTOB aHTeHHOM pemeTKM B npflMOM 
KaHane 6, b kotopom, HanpMMep, cornacHO 
anropMTMy M3 [1] onpeAensioT cipa30Bbie 
Koac|Dcf)MLJ l MeHTbi oneMeHTOB aHTeHHOM pemeTKM, 
Mcnonb3y?i ccjDopMMpoBaHHyio oi4eHKy cpeAHero 
yrna npMXOAa c yneTOM reoMeTpMM aHTeHHOM 
pemeTKM. AMnnMTyAHbie KoscjDcjDMLJjMeHTbi 
sneMeHTOB aHTeHHOM pemeTKM ycTaHaBnMBaioT 

paBHbIMM Me>KAy COGOM. B KOHeHHOM MTore 
BeKTOp KOMnneKCHblX BeCOBblX K03Cf)C|DMLJ l MeHTOB 

aHTeHHOM pemeTKM np^Moro KaHana, HanpMMep, 

An?1 nonyBOnHOBOM SKBMAMCTaHTHOM aHTeHHOM 

peiiieTKH HMeeT bma 
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rfle ^ - oi^eHKa cpeflHero yma npMxona 

CHmana b o6paTHOM KaHane. 

rioriyHeHHbie KOMnneKCHbie BecoBbie 
Koacf)c|DMi4MeHTbi aneMeHTOB aHTeHHOM peujeTKM 
Mcnonb3yK)T Ana nepeflann CMmana ao"oHeHTy b 
npMMOM KaHane. 

(Dopwiyna H3o6peTeHMfl: 

1 . Cnocoo" 4)opMnpoBaHna flMarpaMMbi 
HanpaBfieHHOCTM aflanTMBHOM aHTeHHOM 
pemeTKM 6a30BOM CTaHi_|MM, npn KOTOpOM o6wmm 
nnfioT-curHan nepeflaioT c QflHoro v\z sneMeHTOB 
aHTeHHofi pemeTKM, a HHcjDopMai4MOHHbM cm man 
- Ka>KflOMy a^oHeHTy co Bcex sneMeHTOB 
aHTeHHOM pemeTKM, saKnio^ajowMMCM b tom, hto 
npn npneivie cumana acoHeHTa cpopwiMpyioT 
KOMnneKCHbie KoppenMi^MOHHbie OTicnuKM 
nMnoT-CMmana sneMeHTOB aHTeHHOM peiueTKM, 
cjDopMMpytoT KOMnneKCHbie BecoBbie 

K03Cf)C|DMI4MeHTbl SneMeHTQB aflanTMBHOM 

aHTeHHOM peiueTKM b oSpaTHOM KaHane, flna 
Ka>Kfloro M3 L pa3nn4Hbix HanpaBneHMM 
MccneflyeMOM yrnoBOM oonacTM qbopMMpyioT 
pewafomyfo QbyHKLjMio, onpeflermfOT 
HanpaBneHMe MaKCMMyMa pewaiomeM (fyHKi^MM, 
cjDopMnpyjoT oi^eHKy cpeflHero yma npuxofla 
CMmana, c yneTOM reoMeTpMM aHTeHHOM 
pemeTKM onpeflen^ioT c|Da30Bbie K03c|Dct)Mi4MeHTbi 
sneMSHTOB aHTeHHOM pemeTKM, Mcnonb3ya 
ccfropMi/ipoBaHHyjo oi4eHKy cpeflHero yrna 
npuxofla, OTnuHaHDLUMMCfl TeM, htq nepefl 
cjDopMnpoBaHneM KOMnneKCHbix 
Koppenfli4MOHHbix otioimkob nunoT-curHana 
sneMeHTOB aHTeHHOM pewe™ flna Ka>Kfloro 
a6oHeHTa ocymecTBnflioT noncK CMmana 
aGoHeHTa, HaxoflM BpeMeHHbie nonoKeHMM 
curHanoB nyneti, Bbi6npaioT nyn, cuman 
KOToporo MaKCMManeH no molijhoctm, 
cjDopMnpyNDT nocneflOBaTenbHOCTb oijeHOK yrna 
npfixofla CMmana, npM stom Ana cjDopMMpoBaHMM 
Ka>KflOM oi^eHKM yrna npuxofla cumana nocne 

4)OpMMpOBaHM?l KOMnneKCHblX KOppen?1l4MOHHblX 

OTKni/iKOB nunoT-curHana sneMeHTOB aHTeHHOM 
pemeTKM flrm Ka>Kfloro M3 L pa3nMHHbix 
HanpaBneHMM MccneflyeMOM yrnoBOM oonacTM 
cfjopMnpytoT KOMnneKCHbie KoppenflL^OHHbie 
OTKni/iKM nunoT-CMmana Ha Bbixofle aHTeHHOM 
pemeTKM, cyMMMpya npoM3BefleHMM 
KOMnneKCHbix KoppenMi^MOHHbix qtktimkob 
nunoT-cumana sneMeHTOB aHTeHHOM pewe™ 
Ha cooTBeTCTByfomne mm KOMnneKCHbie 
Koacf)c|DMi4MeHTbi Ka>Kfloro HanpaBneHMM, 
cjDopMMpytoT MOflynw KOMnneKCHbix 

Koppenqi4MOHHbix OTKnuKOB nunoT-curHana Ha 
Bbixofle aHTSHHOM pemeTKM flnM L pa3nMHHbix 
HanpaBneHMM m onpenenMioT MaKCMManbHbiM M3 
hmx, cjDopMnpyioT HopMMpoBaHHbie MOflynM 
KOMnneKCHbix KoppenMi^MOHHbix otkhmkob 
nMnoT-CMmana Ha Bbixofle aHTeHHOM pewe™ 
flnM L pa3nnHHbix HanpaBneHMM, Haxoflfi 
OTHOLueHna MOflyneM KOMnneKCHbix 
Koppenai4MOHHbix OTKni/iKOB nunoT-curHana Ha 
Bbixofle aHTeHHOM peiueTKM fln?i L pa3nwHHbix 
HanpaBneHMM k MaKCMManbHOMy MOflynio, nocne 

CjDOpMMpOBaHM3 KOMnneKCHblX BeCOBblX 

KoscjDclDMi^MeHTOB sneMeHTOB aHTeHHOM pemeTKM 
b oSpaTHOM KaHane flna Kax<floro m L 
pa3ni/MHbix HanpaBneHMM nccneflyeMOM yrnoBOM 
oSnacTH qbopMnpyjoT 3HaHeHMfi fluarpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
oSpaTHOM KaHane, onpeflenaioT MaKCMManbHoe 
M3 ccjDopMnpoBaHHbix 3HaneHMM fluarpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
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o6paTHOM KaHane, cjDopMMpytoT HopMi/ipoBaHHbie 
3HaneHMfi flMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b oSpaTHOM KaHane flna L 
pa3nMHHbix HanpaBneHMM, Haxofla OTHomeHMa 
3HaneHMM flMarpaMMbi HanpaBneHHOCTM k 
MaKCMManbHOMy aHa^eHMio, pewafOLnyfo 
c|3yHKi4Mfo flnfl Ka>Kfloro M3 L pa3nMHHbix 
HanpaBneHMM MccneflyeMOM yrnoBOM oonac™ 
cfiopMMpyjoT, ocyLi^ecTBn?ifi B3BemeHHoe 
cyMMMpoBaHMe HopMMpoBaHHoro MOflyn^i 
KOMnneKCHoro Koppenfii4MOHHoro OTicnMKa 
nMnoT-CMmana Ha Bbixofle aHTeHHOM pemeTKM m 
HopMMpoBaHHoro 3HaneHMfi flMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
o^paTHOM KaHane, npM onpefleneHMM 
HanpaBneHMM MaKCMMyMa pemaioLi^eM cfyHKi^MM 
nonynaioT oi4eHKy yrna npMxofla CMmana, KaK 
HanpaBneHMe MaKCMMyMa pemajou^eM cjDyHKi^MM, 
nocneflOBaTenbHOCTb ccjDopMMpoBaHHbix oi^eHOK 
yrna npMxofla CMmana rpynnMpyioT b 6noKM, 
Ka>KflbiM M3 KOTopbix coflep>KMT M oi^eHOK yrna 
npMxofla CMmana, cjDopMMpyioT 

nocneflOBaTenbHOCTb BeKTopoB pacnpefleneHMa 
oi^eHOKyma npMxofla CMmana Ghokob, npM stom 
Ana Ka>Kfloro 6noKa no M ccf)opMMpoBaHHbiM 
oi4eHKaM yrna npMxofla CMmana GnoKa 
cpopMMpyjoT BeKTop pacnpefleneHM^ oi^eHOK 
yrna npMxofla CMmana 6noKa flnMHOM L, Ka>KflbiM 
sneMeHT KOToporo cooTBeTCTByeT oflHOMy M3 L 
HanpaBneHMM MccneflyeMOM yrnoBOM oonacTM m 
paBeH KonM^ecTBy oi^eHOK yrna npMxofla 
CMmana flaHHoro HanpaBneHMM, M3 
nocneflOBaTenbHOCTM BeKTopoB pacnpefleneHMM 
oi^eHOK yrna npMxofla CMmana GnoKOB 
cjDopMMpyioT nocneflOBaTenbHOCTb ycpeflHeHHbix 
BeKTopoB pacnpefleneHMM oi^eHOKyrna npMxofla 
CMmana, Mcnonb3y?i CKonb3MLflee okho, flna 
Ka>Kfloro ycpeflHeHHoro Beiaopa pacnpefleneHMM 
oi^eHOK yrna npMxofla CMTHana onpeflenstoT 
oi^eHKM HM>KHeM m BepxHeM rpaHMi_| yrnoBOM 
oonacTM CMmana, oi4eHKy cpeflHero yrna 
npMxofla c|DopMMpyioT no nonyneHHbiM OLieHKaM 
HM>KHeM m BepxHeM rpaHMi^ yrnoBOM oonacTM 
CMmana, nocne onpefleneHMM o>a30Bbix 
Koacpc^Mi^MeHTOB sneMeHTOB aHTeHHOM pemeTKM 
c|DopMMpyjoT KoppenMi^MOHHyio MaTpMi^y 
CMmanoB sneMeHTOB aHTeHHOM pemeTKM no 
HaMfleHHbiM oi^eHKaM HM>KHeM m BepxHeM rpaHMi4 
yrnoBOM oSnacTM CMmana, BbinonHMioT 
npeo6pa30BaHMe Xonei4Koro ccjsopMMpoBaHHOM 
KoppenMi_|MOHHOM MaTpMi_|bi, nonynaM hm>khioio 
TpeyronbHyto MaTpMi^y, onpeflensioT OTHomeHMe 
aMnnMTyflHbix KoscjxjDMLjMeHTOB aneMeHTOB 
aHTeHHOM pemeTKM k aMnnMTyflHOMy 
KosclDqbMi^MeHTy sneMeHTa aHTeHHOM pemeTKM, c 
KOToporo nepeflaioT nMnoT-CMman, Mcnonb3yM 
nonyneHHyio hm>khioio TpeyronbHyio MaTpMi^y m 

C|Da30Bbie K03C|DCt)MI4MeHTbl SneMeHTOB aHTeHHOM 

pemeTKM, no HaMfleHHOMy OTHomeHMio c yneTOM 
HMcna 3neMeHT0B aHTeHHOM pemeTKM 

OnpeflenMIOT HOpMMpOBO^HblM KOSC^ClDMI^MeHT, 

onpeflen^ioT aMnnMTyflHbie K03c|DcjDMi4MeHTbi 
sneMeHTOB aHTeHHOM pemeTKM, yMHO>KaM 

HOpMMpOBO'-IHbIM KOSC^CfML^eHT Ha OTHOmeHMe 

aMnnMTyflHbix K034)4)Mi4MeHTOB sneMeHTOB 
aHTeHHOM pemeTKM k aMnnMTyflHOMy 
K03c|3ct)Mi4MeHTy sneMeHTa aHTeHHOM pemeTKM, c 
KOToporo nepeflaioT nMnoT-CMman, 

cqbopMMpoBaHHbie aMnnMTyflHbie m c|Da30Bbie 
KoscpcjDMi^MeHTbi sneMeHTOB aHTeHHOM pemeTKM 
Mcnonb3yK)T flnM nepefla^M MHcjDopMai^MOHHoro 
ci/imana a6oHeHTy. 

2. CnocoG no n.1, OTnMHajoiuMMCM TeM, hto 
flnM oi4eHKM HM>KHeM m BepxHeM rpaHMi4 yrnoBOM 
oonacTM CMTHana onpeflenMHDT MaKCMManbHbiM 
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GneivieHT ycpeAHeHHoro BeKTopa 

pacnpeAerieHM?! OLjeHOK yrna npMXOAa CMmana, 
onpeAen?iK)T hm>khmm m Bepxm/iM aneMeHTbi, KaK 
rpaHMi^bi rpynnbi sneMeHTOB ycpeAHeHHoro 
BeKTopa pacnpefleneHM^ oueHOK yrna npuxoAa 
CMmana, npn stom stb rpynna sjismohtob 

BKJIJOHaeT MaKCMMaJlbHblM 3fieMeHT 

ycpeflHeHHoro BeKTopa pacnpefleneHMfl OLjeHOK 
yrna npuxoAa CMmana, m sneMembi rpynnbi 
npeBbiLiiajoT nopor, OAHaKO, no Ka>KAynD CTopoHy 
ot MaKCMManbHoro sneMema AonycTMMbi 
OAMHO^Hbie HenpeBbiLiieHM^ nopora, a TaioKe 
oaho rpynnoBoe HenpeBbiweHMe nopora m AByx 
\at\v\ Tpex phaom pacnono>KeHHbix aneMeHTOB, 
onpeAenatoT cyMMy aneivieHTOB ycpeAHeHHoro 
BeKTopa pacnpefleneHM^ ol^hok yrna npuxoAa 
CMmana, pacnono>KeHHbix HM>Ke HM>KHero 
sneiweHTa, m cyMMy sneMeHTOB ycpeAHeHHoro 
BeKTopa pacnpefleneHMfl oi^eHOK yrna npuxoAa 
curHana, pacnono>KeHHbix Bbinie BepxHero 
oneivieHTa, cf)opMnpyfOT KoppeKTMpyiowyio 
nonpaBKy ati^ Hi/i>KHero sneMeHTa, 3aBMCflLAyio 
ot cyMMbi sneMeHTOB ycpeAHeHHoro BeKTopa 
pacnpeAeneHM?! oi^eHOK yrna npMXOAa CMmana, 
pacnono>KeHHbix HM>Ke HiMCHero aneMeHTa, m 
KoppeKTMpyjomyfo nonpaBKy atia BepxHero 
sneivieHTa, 3aBMCflmyio ot cyMMbi sneMeHTOB 
ycpeAHeHHoro BeKTopa pacnpeAeneHMfl oi^eHOK 
yrna npuxoAa CMmana, pacnono>KeHHbix Bbiuje 
BepxHero aneiweHTa, onpeflenflioT nonpaBOHHyw 
Beni/iHi/iHy Ana HM>KHero m BepxHero aneMeHTOB, 
3aBMCfiLi^yK) ot nono>KeHMfl MaKCMManbHoro 
sneiweHTa ycpeAHeHHoro BeKTopa 

pacnpeAeneHna oi^eHOK yrna npuxoAa cumana, 
onpeAenaioT ou,eHKy Hi/i>KHeM rpaHMijbi yrnoBOM 
oSnacTM cumana KaK pa3HOCTb yrnoBOM 

KOOpflMHaTbl, COOTBeTCTBytOLi^eM HM>KHeMy 

aneivieHTy, n cyMMbi KoppeKTMpyfow,eM nonpaBKM 
Ana HM>KHero aneivieHTa v\ nonpaBOHHOM 
BennHMHbi, onpeAen^JOT oi^eHKy BepxHeti 
rpaHMi4bi yrnoBOM oonacTM CMmana KaK cyMMy 
yrnoBOM KoopAMHaTbi, cooTBeTCTByioLi^eM 
BepxHeiviy sneivieHTy, KoppeKTMpyjou^eM 
nonpaBKM ppn BepxHero sneMeHTa n 
nonpaBOHHofi BennHMHbi. 

3. Cnocoo" no n.1, OTnMHaioiuMMCfl TeM, ^to 
oi4eHKy cpeAHero yrna npuxoAa c|DopMMpyioT KaK 
nonycyMMy oi^eHOK HM>KHeM 1/1 BepxHefi rpaHMU, 
yrnoBOM o6nacTM cumana. 

4. Cnocoo" no n.1, OTnuHaioiuMMCfl TeM, ^to 

OTHOLlieHMfl aMnni/ITyAHblX K03CjDCjDML|M9HT0B 

sneiweHTOB aHTeHHOM peiueTKM k aMnnnTyAHOiwy 
K03cjDc|DMi4MeHTy aneMeHTa aHTeHHOM pewe™, c 
KOToporo nepeAaioT nunoT-curHan, paBHbi 
Me>Kfly co6om, m sto OTHOiueHMe onpeAenaicrr 
KaK MaKCMManbHyra Beni/iHMHy M3 MHTepBana ot 0 

AO 1 , AH?1 KOTOpOM OTHOLUeHI/ie cpeAHMX 

Mou^HOCTeM CTaTMCTunecKM HeKorepeHTHoro M 
CTaTMCTMHecKM KorepeHTHoro cnaraeMbix 
MOAenn HHcfjopMai^MOHHoro curHana, 
nonyneHHoro aGoHeHTOM, He npeBbimaeT 
3aflaHHyfo BennnnHy. 

5. CnocoG cf)opMMpoBaHM?i A^arpaMMbi 
HanpaBneHHOCTM aflanTMBHOM aHTeHHOM 
pemeTKM Ga30BOM CTaHLjuw, 3aKnjo^aKOU4MMCfi b 
tom, hto npn npneMe curHana aGoHeHTa 
cjDopMMpytoT KOMnneKCHbie Koppen?mMOHHbie 
OTKnuKM nunoT-curHana aneMeHTOB aHTeHHOM 
pemeTKM, cjDopMMpyioT KOMnneKCHbie BecoBbie 

K03C]DC|DMI4MeHTbl sneMeHTOB aAanTMBHOM 

aHTeHHOM peiueTKM b oo~paTHOM KaHane, Ana 
Ka>KAoro W3 L pa3nn^Hbix HanpaBneHMM 
MccneAyeMOM yrnoBOM o^nacTM cjDopMMpytoT 
peujaioLAyio dpyHKL^nio, onpeAenaioT 
HanpaBneHne MaKCMMyMa peujaioL^eM opy hkl^mm , 
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c|DopMnpyfl oi^eHKy cpeAHero yrna npuxoAa 
CMmana, c yneTOM reoMeTpnn aHTeHHOM 
peiueTKM onpeAenfiioT c{)a30Bbie K03c|Dct)Mi4MeHTbi 
sneivieHTOB aHTeHHOM pemeTKM, ncnonb3ya 
cdpopMnpoBaHHyjo oueHKy cpeAHero yrna 
npuxoAa, OTnu'-iaioLAMMCfi TeM, hto nepeA 
cj^opMnpoBaHneM KOMnneKCHbix 
Koppenai4MOHHbix otkjimkob nunoT-cumana 
sneivieHTOB aHTeHHOM pemeTKM Ana Ka>KAoro 
a6oHeHTa ocyLi^ecTBn^ioT noncK cumana 
aGoHeHTa, HaxoAfl BpeMeHHbie nono>KeHMfl 
cumanoB nyneCi, Bbi6npaioT nyn, curHan 
KOToporo MaKCMManeH no molahoctm, oi^eHKy 
cpeAHero yrna npuxoAa cumana a6oHeHTa 
cpopMnpyroT nepnoAnnecKM, ati^ nero nocne 
cjoopMnpoBaHMfi KOMnneKCHbix Koppen^i^noHHbix 
otkjimkob nunoT-CMrHana aneMeHTOB aHTeHHOM 
peiueTKM b ob"paTHQM KaHane Ana Ka>KAoro M3 L 
pa3nnHHbix HanpaBneHMM nccneAyeMOM yrnoBOM 
oSnacTM c^opMnpyioT KOMnneKCHbie 
Koppen^i_|MOHHbie OTKnuKM nunoT-curHana Ha 
BbixoAe aHTeHHOM pemeTKH, cyMMMpya 
npoM3BeAeHM?i KOMnneKCHbix Koppenai4MOHHbix 
otkjimkob nMnoT-CMTHana aneMeHTOB aHTeHHOM 
penieTKH Ha cooTBeTCTBytomne mm KOMnneKCHbie 
K03cj3a>Mu 1 MeHTbi Ka>KAoro HanpaBneHM?!, 
cpopMnpyjoT MOAynM KOMnneKCHbix 

KoppenfmfioHHbix otkjimkob nMnoT-CMTHana Ha 
BbixoAe aHTeHHOM pemeTKM Anfi L pa3nM^Hbix 
HanpaBneHMM, cjDopMMpytoT cyMMapHbiM 
Koppen^u,i/ioHHbiM OTKni/iK nunoT-cumana Ha 
BbixoAe aHTeHHOM peiueTKM atia L pa3nMHHbix 
HanpaBneHMM, cyMMMpya MOAynM KOMnneKCHbix 
Koppenai_|MOHHbix OTKnMKOB nunoT-CMTHana Ha 
BbixoAe aHTeHHOM peiueTKi/i Anfi L pa3nMMHbix 
HanpaBneHMM, n onpeAenaioT MaKCWManbHbiM M3 
hmx, cfopMnpyioT HopMi/ipoBaHHbie cyMMapHbie 
Koppen^uMOHHbie otkjimkm nMnoT-CMmana Ha 
BbixoAe aHTeHHOM peiueTKM ads L pa3nMHHbix 
HanpaBneHMM, HaxoA^ OTHOiueHM^ cyMMapHbix 
Koppen?ii4MOHHbix othtimkob nMnoT-curHana Ha 
BbixoAe aHTeHHOM pemeTKM ah^ L pa3nMMHbix 
HanpaBneHMM k MaKCMManbHOMy cyMMapHOMy 
Koppen^uMOHHOMy OTKni/iKy, nocne 
CpOpMMpOBaHMS KOMnneKCHbix BeCOBblX 
KoscjDcjDMUjMeHTOB 3neMeHTOB aHTeHHOM peiueTKi/i 
b oOpaTHOM KaHane atia Ka>KAoro M3 L 
pa3ni/iHHbix HanpaBneHMM MccneAyeMOM yrnoBOM 
o6nacTM c|3opMMpyK0T 3HaneHM?i AnarpaMMbi 
HanpaBneHHOCTi/i aHTeHHofi pemeTKM b 
o6paTHOM KaHane, onpeAenaicrr MaKCMManbHoe 
M3 ccjoopMnpoBaHHbix 3HaHeHi/iM A^iarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peujeTKM b 
o6paTHOM KaHane, 4>opMnpyioT HopMi/ipoBaHHbie 
3HaHeHM^ A^arpaMMbi HanpaBneHHOCTM 
aHTeHHOM peiueTKM b oo"paTHOM KaHane Anfi L 
pa3nnHHbix HanpaBneHMM, HaxoA^ OTHOLLieHUfi 
3HaneHMM A^arpaMMbi HanpaBneHHOCTM k 
MaKCMManbHOMy 3HaMeHMfo, peujaioLAyio 
cpyHKLiwo An5i Ka>KAoro M3 L pa3nnHHbix 
HanpaBneHMM nccneAyeMOM yrnoBOM oGnacTM 
cjoopMMpyioT, ocyLAecTBnafl B3BeiueHHoe 
cyMMi/ipoBaHMe HopMnpoBaHHoro cyMMapHoro 
Koppen3L|MOHHoro OThcnuKa nunoT-curHana Ha 
BbixoAe aHTeHHOM pemeTKM m HopMnpoBaHHoro 
3HaHeHwa A^iarpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b o6paTHOM KaHane, nocne 
cjDopMnpoBaHM^ cpeAHero yrna npuxoAa 

CMmaiia M Cf)a30BblX KOSClDClDMI^MeHTOB 

sneMeHTOB aHTeHHOM peiueTKM ycTaHaBnMBaioT 
aMnnMTyAHbie Kosc|Dc|DMi4MeHTbi sneMeHTOB 
aHTeHHOM peiueTKM paBHbiMM Me»<Ay co6om, 
aMnnMTyAHbie m cf)a30Bbie KoscjDcpMi^MeHTbi 
sneMeHTOB aHTeHHOM peiueTKM Mcnonb3yioT ppn 
nepeAann CHTHana a6oHeHTy. 
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6. Cnocoo" no n.5, OTnMHaioiJj.MMCfl TeM, ^to 
npn cyMMnpoBaHMM MOflyneM KOMnneKCHbix 
KOppeJlflL^MOHHblX OTKJ1MKOB nMnoT-CMmana Ha 
Bbixofle aHTeHHOM peujeTKM flna L pa3JiMHHbix 
HanpaBneHMM HMcno cnaraeMbix ycTaHaBJiMBafOT 
nocTOflHHbiM, nn6o Bbio"npafOT aflanTMBHO b 

3aBMCMMOCTM OT OU,eHKM HaCTOTbl 33MMpaHMM 

CMmana. 

7. YcTpoCicTBO cjDopMnpoBaHMfl AMarpaMMbi 
HanpaBfieHHOCTM aflanTMBHOM aHTeHHOM 
pemeTKM 6a30BOM CTaHU,MM, coAep^amee N 
Koppen^TopoB, reHepaiop onopHoro CMmana, 
6tiok oi^eHKM yrna npMxofla CMmana, otiok 

CjDOpMMpOBaHMq BGKTOpa BeCOBblX 

K03C|3CjDHL4HeHTOB aHTeHHOM peLUeTKH B 06paTH0M 

KaHane n 6j~iok cjDopMnpoBaHnq Beiaopa 
BecoBbix K03cjD4)Mi4MeHTOB aHTeHHOM pewe™ B 
npfiMOM KaHane, npuneivi nepBbie Bxoflbi 
KopperiflTopoB ftBnn\OTcn CMmanbHbiMM n 
coeflMHeHbi co BxoflaMM ycTpoficTBa, BTopbie 

BXOflbl KOppefl^TOpOB flBfl^fOTCfl OnopHblMM M 

coefli/iHeHbi c onopHbiM BbixoflOM reHepaTopa 
onopHoro CMmana, OTnMHaioiJj.eecfl TeM, hto 
AonoriHMTeribHO BBefleHbi L Gjiokob pacneia 
peLiiafOLi^eti c^yHKi^MM HanpaBneHMM, Ka>KflbiH M3 
KOTopbix coflep>KMT N-1 nepeMHOKMTenefi, 
nepBbiM cyMMaTop, 6jiok BbNucneHnq MOAyna, 

OJIOK KOMnneKCHblX KOSCjDCjDML^MeHTOB 

HanpaBneHMM v\ otiok pacneia flMCKpeTHbix 
3HaHeHMM AnarpaMMbi HanpaBneHHOCTM 
aHTeHHofi peiueTKH b oGpaTHOM KaHane, a TaioKe 
BBefleHbi otiok noMCKa, otiok ynpaBneHMfi, 

nepBbIM M BTOpOM OTIOKI/I HOpMMpOBKM, BTOpOM 

cyMMaTop, ojiok MacLUTaGnpoBaHna, otiok 
4)opMMpoBaHM3 BeKTOpa pacnpefleneHMfi 
oi^eHOK yrna npuxo^a cumana, otiok 
cf)opMMpoBaHM?i ycpeAHeHHoro BeKTopa 
pacnpefleneHna ou,eHOK yrna npuxo^a curHana, 
otiok aHanM3a ycpeAHeHHoro BeKTopa 
pacnpeAeneHna ou,eHOK yrna npuxoAa CMn-iana, 
npi/ineM nepBbiM bxoa onoKa noMCKa coeAMHeH c 
nepBbiM bxoaom ycTpoficTBa, BTOpOM bxoa 
onoKa noMCKa ?mnfleTC?i ynpaBnaeMbiM v\ 
coeAMHeH c BbixoAOM 6noKa ynpaBneHMM, bnxoa 
onoKa noncKa ABnaeTca bnxoaom pewaioLneM 
cjDyHKLjww noMCKa n coeAHHeH co bxoaom SnoKa 
ynpaBneHMfl, bxoa reHepaTopa onopHoro 
CMmana fmnfleTca ynpaBnaeMbiM v\ coeAMHeH c 
BbixoAOM 6noKa ynpaBneHMfl, 
oo'ecneHMBaioiJj.ero CMHxpoHHyio paCoTy otiokob 
ycTpowcTBa, nepBbie BXOAbi N-1 
nepeMHOKMTenefi m nepBbiM bxoa nepBoro 
cyMMaTopa MBnflioTCfl nepBbiMM BxoflaMM 6noKa 
pacneTa pewafOLAeM cjDyHKi^MM HanpaBneHMM m 
coeAHHeHbi c BbixoAaMM cooTBeTCTByjoLi^nx mm 

KOppen?lTOpOB, C|DOpMMpyK)LAMX H3 3TMX BbixoAax 

Koppen?mMOHHbie otkhmkm nunoT-curHana 
sneMeHTOB aHTeHHOM peujeTKM, BbixoAbi 
nepeMHO>KMTeneM coeAMHeHbi co bxoa3mm 
nepBoro cyMMaTopa, HaHMHaa co BToporo no N, 
BbixoA nepBoro cyMMaTopa ^Bn^eTC^ BbixoAOM 
KOMnneKCHoro Koppen5ii4MOHHoro OTKriMKa 
nMnoT-CMmana A^HHoro HanpaBneHM?i Ha 
Bbixofle aHTeHHOM peujeTKM m coeflMHeH co 
bxoaom oriOKa BbNMcneHMfl MOAyna, BbixoA 
KOToporo aBnfleTca bnxoaom MOAyn^ 
KOMnneKCHoro Koppenfli^MOHHoro OTKriMKa 
nMnoT-CMmana a^hhoto HanpaBneHM^ Ha 
BbixoAe aHTeHHOM peujeTKM m nepBbiM buxoaom 
Ka>KAoro 6noKa pac^eTa peujafou^eM cjDyHKU,MM 
HanpaBneHM^ m coeAMHeH c cooTBeTCTByK)LU,MM 
bxoaom nepBoro 6noKa hopmmpobkm, nepBbiM 
bxoa 6noKa pacneTa A^CKpeTHbix 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peujeTKM b oo"paTHOM KaHane flBnaeTca BTopbiM 
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bxoaom Ka>KAoro 6noKa pacneTa peLuafoujeM 
cjDyHKi4MM HanpaBneHM?i v\ coeAMHeH c BbixoAOM 
6noKa cfopMMpoBaHMfi BeKTopa BecoBbix 

K03CjDC|DMI4MeHTOB aHTeHHOM peLUeTKH B 00~paTHOM 

KaHane, cjDopMMpyjomeM Ha BbixoAe BecoBbie 
KoacfDcjDMiJ.MeHTbi aneMeHTOB aHTeHHOM peujeTKM 
b odpaTHOM KaHane, CMTHanbHbie BXOAbi 6noKa 
cpopMMpoBaHMa BeKTopa BeCOBblX 
K034)c|Dni4neHTOB aHTeHHOM peujeTKM B o6paTHOM 
KaHane coeAMHeH bi c bxoa3mm ycTpoMCTBa, 
BTOpoM bxoa 6noKa pacneTa A^CKpeTHbix 
3HaneHMM AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peujeTKM b oo"paTHOM KaHane m 
BTopbie BXOAbi N-1 nepeMHO>KMTeneM 
o6"beAMHeHbi m coeAMHeHbi c BbixoAOM GnoKa 
KOMnneKCHbix KoscjDc|DMU 1 MeHTOB HanpaBneHMa, 

KOTOpbIM ABnfieTC?! BblXOAOM KOMnneKCHblX 

K03c|3ct)Mu 1 MeHTOB AaHHoro HanpaBneHM?i, BbixoA 
6noKa pacneTa AMCKpeTHbix 3HaHeHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
peujeTKM b oGpaTHOM KaHane, KOTopbiM 
ABnaeTCfl BTopbiM BbixoAOM 6noKa pacneTa 
peujaiou4eM cjDyHKi4MM HanpaBneHM^ m BbixoAOM 
3HaneHMfi AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peujeTKM b oBpaTHOM KaHane flaHHoro 
HanpaBneHMfl, coeAMHeH c cooTBeTCTByioLAMM 
bxoaom BToporo 6noKa HOpMMpOBKM, BblXOA 
nepBoro onoKa hopmmpobkm, KOTopbiM fiBnaeTCfl 
BbixoAOM HopMMpoBaHHbix MOAyneM 
KOMnneKCHbix Koppenai^MonHbix otioimkob 
nMnoT-CMmana Ha BbixoAe aHTeHHOM peujeTKM 
Bcex L HanpaBneHMM, coeAMHeH c nepBbiM 
bxoaom BToporo cyMMaTopa, BbixoA BToporo 

6nOKa HOpMMpOBKM ?1BnfleTC51 BblXOAOM 

HopMMpoBaHHbix 3Ha*-ieHMM AMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM peujeTKM b 
o^paTHOM KaHane Bcex L HanpaBneHMM m 
coeAMHeH c bxoaom onoKa MacujTaSMpoBaHM^, 
BbixoA ^noKa MacujTao"MpoBaHMfl fiBnaeTCfi 

BblXOAOM B3BeLUeHHblX HOpMMpOBaHHblX 

3HaneHMM AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM peujeTKM b o6paTHOM KaHane ati^ L 
HanpaBneHMM m coeAMHeH co BTopbiM bxoaom 
BToporo cyMMaTopa, bnxoa BToporo cyMMaTopa 
ABnaeTCfl BbixoAOM 3HaneHMM pemaiou^eM 
cJoyHKi^MM a^^ L HanpaBneHMM m coeAMHeH co 
bxoaom OnoKa ou,eHKM yrna npMXOAa CMmana, 
BbixoA KOToporo ABnaeTCfl BbixoAOM ou,eHKM 
cpeAHero yrna npMXOAa CMmana m coeAMHeH co 
bxoaom GnoKa 4)opMMpoBaHM?i BeKTopa 
pacnpeAeneHMq ou,eHOK yrna npMXOAa CMTHana, 
c|3opMMpyioLAeM Ha BbixoAe 

nocneAOBaTenbHOCTb BeKTopoB pacnpeAeneHM^ 
ou,eHOK yrna npMXOAa CMmana, BbixoA onoKa 
cpopMMpoBaHM^ BeKTopa pacnpeAeneHM^ 
ou,eHOK yrna npMXOAa CMmana coeAMHeH c 
nepBbiM bxoaom 6noKa cjDopMMpoBaHM^ 
ycpeAHeHHoro BeKTopa pacnpeAeneHMS ou,eHOK 
yrna npMXOAa CMmana, btopom bxoa KOToporo 
ABnaeTCfl ynpaBnaeMbiM m coeAMHeH c buxoaom 
onoKa ynpaBneHMfi, BbixoA SnoKa 
cpopMMpoBaHMa ycpeAHeHHoro BeKTopa 
pacnpeAeneHMfl ou,eHOK yrna npMXOAa CMmana 
ABnaeTCfl BbixoAOM nocneflOBaTenbHOCTM 
ycpeAHeHHbix BeKTopoB pacnpeAeneHMfl ou,eHOK 
yrna npMXOAa CMmana, m coeAMHeH co bxoaom 
onoKa aHanM3a ycpeAHeHHoro BeKTopa 
pacnpeAeneHMq oueHOK yrna npMXOAa CMTHana, 
cjoopMMpyiomeM Ha cbomx BbixoAax ou,eHKM 
BepxHeM m HM>KHeM rpaHMU,bi yrnoBOM oonac™ 
CMmana, BbixoAbi 6noKa aHanM3a ycpeAHeHHoro 
BeKTopa pacnpeAeneHMfi ou,eHOK yrna npMXOAa 
CMmana coeAMHeHbi c cooTBeTCTByHDLUMMM 
BXOAaMM 6noKa cjDopMMpoBaHMfi BeKTopa 

BeCOBblX KQSCjXpMLJjMeHTOB aHTeHHOM peujeTKM B 



CM 

o 

CO 

CO 
CM 



-24- 



7J 



ho 
ho 
o> 
-n| 
o> 

CD 
O 

ro 



npaMOM KaHane, bnxoan 6\noKa cfopMMpoBaHMfl 

BeKTOpa BeCOBblX KQSC^CjDMLIMeHTOB aHTeHHOM 

pemeTKM b npflMOM KaHane ABnaioTCfl BbixoflaMM 

aMnnHTyAHblX M Cpa30BblX K03Cjx|DMU l MeHT0B 

3JieivieHTOB aHTeHHofi peiueTKH. 

8. YcTpoMCTBO cjDopMMpoBaHMiR AHarpaMMbi 
HanpaBfieHHOCTM aflanTMBHOM aHTeHHOM 
pemeTKM 6a30BOM CTaHU,MM, coAep^amee N 
KopperiflTopoB, reinepaTop onopHoro CMmana, 
6noK oi^eHKM yrna npuxo^a CMn-iana, 67iok 

CjDOpMMpOBaHMfl BeKTopa BeCOBblX 
K03C|DC)DHL4HeHTOB aHTeHHOM peLUeTKH B 06paTH0M 

KaHane m otiok qbopMMpoBaHMfl BeKTopa 

BeCOBblX KOSCjDCfcMU.MeHTOB aHTeHHOM pewe™ B 

np^MOM KaHane, npuneivi nepBbie bxoan 
Koppen^TopoB ABnaioTCfl CMmanbHNMM m 
coeflMHeHbi co BxoflaMM ycTpoMCTBa, BTOpbie 

BXOflbl KOppenflTOpOB flBnflfOTCfl onopHbiMM M 

coeflMHeHbi c onopHbiM BbixoAOM reHepaTopa 
onopHoro CMmana, OTnMHafomeeca TeM, mo 
AononHMTenbHO BBefleHbi L otiokob pacneia 
peujawLi^eM cfyHKU.MM HanpaBneHMM, Ka»<ANM m 
KOTopbix coflep>KMT N-1 nepeMHO>KMTeneM, 
nepBbiM cyMMaTop, 6noK BbMMcneHMfl MOAyna, 
cyMMaTop co c6pocoM, 6jiok KOMnneKCHbix 
Koscftcfti/iL^eHTOB HanpaBneHMM m otiok pacneTa 
AHCKpeTHbix 3HaMeHMM fluarpaMMbi 

HanpaBneHHOCTM aHTeHHOM pemeTKM b 
oSpaTHOM KaHane, a TaioKe BBefleHbi otiok 
noncKa, GnoK ynpaBneHna nepBbiM m btopom 
SnoKM HopMnpoBKM, BTopoM cyMMaTop, 6noK 
MacLUTaGnpoBaHi/ifi, npi/ineM nepBbiM bxoa onoKa 
noncKa coeflMHeH c nepBbiM bxoaom 
ycTpoMCTBa, btopom bxoa onoKa noncKa 
HBrmeTCH ynpaBnaeMbiM m coeAMHeH c BbixoAOM 
SnoKa ynpaBneHMfl, BbixoA 6noKa noncKa 
fmnfieTCfl bnxoaom pewaioLAeM cj^y h KL41/1 m noMCKa 
i/i coeflMHeH co bxoaom onoKa ynpaBneHMfl, bxoa 
reHepaTopa onopHoro CMmana MBn?ieTCfl 
ynpaBnaeivibiM v\ coeAMHeH c BbixoAOM 6noKa 
ynpaBneHi/ifi, oo"ecneHMBaioLAero CMHxpoHHyio 
pa6oTy otiokob ycTpoficTBa, nepBbie bxoan N-1 
nepeMHOKMTenefi m nepBbiM bxoa nepBoro 
cyMMaTopa ABnaioTCfl nepBbiMM BXOAaMM 6noKa 
pacneTa peujafOLi^eM cjDyHKU,MM HanpaBneHMM m 
coeAHHeHbi c BbixoAaMM cooTBeTCTByjoLi^nx mm 

KOppenflTOpOB, C|DOpMMpyfOLAMX Ha 3TMX BblXOflaX 

Koppen?mMOHHbie otkjimkm nMnoT-CMmana 
sneivieHTOB aHTeHHOM pemeTKM, BbixoAbi 
nepeMHO>KMTeneM coeAMHeH bi co BXOAaMM 
nepBoro cyMMaTopa, HaHMHaa co BToporo no N, 
BbixoA nepBoro cyMMaTopa ABnaeTCfl BbixoAOM 
KOMnneKCHoro Koppenflu,MOHHoro OTKHMKa 
nMnoT-CMmana A^HHoro HanpaBneHMM Ha 
BbixoAe aHTeHHOM peujeTKM m coeAMHeH co 
bxoaom onoKa BNHMcneHMfl MOAynfl, BbixoA 
KOToporo aBnaeTca BbixoAOM MOAyna 
KOMnneKCHoro Koppenflu,MOHHoro OTKnMKa 
nwioT-ci/irHana A^HHoro HanpaBneHMM Ha 
BbixoAe aHTeHHOM pemeTKM m coeAMHeH c 
nepBbiM bxoaom cyMMaTopa co c6pocoM, 
btopom bxoa KOToporo ftBnnejcft bxoaom 
CMTHana c6poca m coeAMHeH c bnxoaom onoKa 
ynpaBneHM^, BbixoA cyMMaTopa co cSpocoM 
ABnaeTCfi BbixoAOM cyMMapHoro 
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Koppenau,MOHHoro OTKnMKa nMnoT-CMTHana 
AaHHoro HanpaBneHM?! Ha BbixoAe aHTeHHOM 
pemeTKM m nepBbiM BbixoAOM Ka>KAoro 6noKa 
pacneTa pematoLAeM cpyHKi^MM HanpaBneHMfl m 
coeAMHeH c cooTBeTCTByfoinMM bxoaom nepBoro 
6noKa hopmmpobkm, nepBbiM bxoa 6noKa 
pacneTa A^CKpeTHbix 3HaneHMM A^arpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
o^paTHOM KaHane 5iBn?ieTCfl BTopbiM bxoaom 
Ka»<Aoro 6noKa pacneTa pemajoLAeM cpyHKi^MM 
HanpaBneHMfi m coeAMHeH c BbixoAOM OnoKa 

CpOpMMpOBaHMfl BeKTOpa BeCOBblX 

K03cjDc|DMi4MeHTOB aHTeHHOM pemeTKM B 06paTH0M 
KaHane, cjDopMMpyjomeM Ha BbixoAe BecoBbie 
KoscpcfiMU.MeHTbi aneMeHTOB aHTeHHOM pemeTKM 
b o6paTHOM KaHane, CMTHanbHbie BXOAbi 6noKa 

CjDOpMMpOBaHMfl BeKTOpa BeCOBblX 

K03cjDc|DMi4MeHTOB aHTeHHOM pemeTKM B 06paTH0M 
KaHane coeAMHeH bi c bxoa3mm ycTpoMCTBa, 
btopom bxoa 6noKa pacneTa A^CKpeTHbix 
3HaneHMM A^iarpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b oOpaTHOM KaHane m 
BTOpbie BXOAbi N-1 nepeMHO>KMTeneM 
o6"beAMHeHbi m coeAMHeH bi c BbixoAOM GnoKa 
KOMnneKCHbix KoacjDclDMi^MeHTOB HanpaBneHMfl, 
KOTOpbIM ABnaeTCfl BblXOAOM KOMnneKCHbix 
KoscjDcjDMi^MeHTOB AaHHoro HanpaBneHM^i, bnxoa 
6noKa pacneTa A^CKpeTHbix 3HaneHMM 
AMarpaMMbi HanpaBneHHOCTM aHTeHHOM 
pemeTKM b o^paTHOM KaHane, KOTopbiM 
aBnaeTCfl BTopbiM BbixoAOM SnoKa pacneTa 
peujafOLueM o>yHKi4MM HanpaBneHMfl m BbixoAOM 
3HaneHMfi AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b o6paTHOM KaHane AaHHoro 
HanpaBneHMH, coeAMHeH c cooTBeTCTByiomMM 

BXOAOM BTOporO GnOKa HOpMMpOBKM, BblXOA 

nepBoro 6noKa hopmmpobkm, KOTopbiM ABnaeTCfl 
BbixoAOM HopMMpoBaHHbix cyMMapHbix MOAyneM 
KOMnneKCHbix Koppenfli^MonHbix OTKnMKOB 
nMnoT-CMmana Ha BbixoAe aHTeHHOM pemeTKM 
Bcex L HanpaBneHMM, coeAMHeH c nepBbiM 
bxoaom BToporo cyMMaTopa, bnxoa BToporo 

6nOK3 HOpMMpOBKM ?1Bn?ieTCfl BblXOAOM 

HopMMpoBaHHbix 3Ha*-ieHMM AMarpaMMbi 
HanpaBneHHOCTM aHTeHHOM pemeTKM b 
o6paTHOM KaHane Bcex L HanpaBneHMM m 
coeAMHeH c bxoaom 6noKa MacmTa^MpoBaHMfl, 
BbixoA ^noKa MacmTa^MpoBaHMfl ABnaeTCfi 

BblXOAOM B3BemeHHblX HOpMMpOBaHHblX 

3HaneHMM AMarpaMMbi HanpaBneHHOCTM 
aHTeHHOM pemeTKM b o6paTHOM KaHane ati^ L 
HanpaBneHMM m coeAMHeH co BTopbiM bxoaom 
BToporo cyMMaTopa, bhxoa BToporo cyMMaTopa 
fiBnaeTCfl bnxoaom 3HaneHMM pemaioLAeM 
cpyHKi^MM atis L HanpaBneHMM m coeAMHeH co 
bxoaom GnoKa oi4eHKM yrna npMXOAa CMmana, 
BbixoA KOToporo flBnaeTCfl bnxoaom ou,eHKM 
cpeAHero yrna npMXOAa CMmana m coeAMHeH co 

BXOAOM 6nOK3 CjDOpMMpOBaHMfl BeKTOpa BeCOBblX 

K03cpct)Mu l MeHTOB aHTeHHOM pemeTKM B npaMOM 
KaHane, bnxoan 6noKa cfopMMpoBaHMfi BeKTopa 
BecoBbix K034)cpMi4MeHTOB aHTeHHOM pemeTKM B 
npflMOM KaHane ?iBnfiioTC?i BbixoAaMM 

aMnnMTyAHNX M C|Da30BblX K03C|Da>MU 1 MeHTOB 

sneMeHTOB aHTeHHOM pemeTKM. 
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selecting random position specifies gating clock position by computing Y value for 
which purpose frame system number is multiplied by certain definite integer number; 
prior to gating in plurality of time intervals used for generating downlink signal, it 
selects n bits starting from position spaced from starting point of scrambling code by 
Y items of code whose period equals one frame and specifies gating clock position of 
respective group of gating clocks by modulo scaling of chosen n bits, where modulus 
value in modulo scaling equals number of time steps in group of gating clocks. A 
EFFECT: enhanced system capacity, reduced noise level, enhanced service life of 
mobile station storage battery, reduced noise level. A 31 cl, 49 dwg 
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Various embodiments are disclosed relating to techniques to transmit data rate 
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DRC value via a Quadrature-phase (Q) channel. The first DRC value may be 
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associated with a second forward link carrier. In this manner, DRC values may 
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(57) Abstract: A radio communication apparatus wherein data to be scheduled are selected according to data type so as to improve 
the transmission efficiency, reduce power consumption and realize a high-speed signal processing. In the apparatus, a control part 
(108) schedules a transmission data sequence (1) based on both CQI received from communication terminal apparatuses and the 
request transmission rate information of each of the communication terminal apparatuses, thereby assigning the transmission data 
sequence (1) to a subcarrier of a good quality and also assigning a transmission data sequence (2) to a predetermined subcarrier. 



A channel assigning part (115) assigns the data of the transmission data sequence (1) to a subcarrier designated by the control part 



(108). A channel assigning part (116) assigns the data of the transmission data sequence (2) to a subcarrier designated by the control 
fS| part (108). 
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5 *(75^< ft3i7-:/3r-r V T&mV ST, ^-f-^>^ U Tfc*fLTi«j5£&MC 
S £51#lLTT-*<£i£ff £fT5 r t \z. «k 19 , fc&V^Tfl&V^i"- 

mc somuKit, fohfr^tfMfc£tLX^%Mc §mtRWr-y*^ffi 

\^bth%o MC SH^fflx^ MCSiC, C I R (Carrier to Int 

10 erference Ratio : ft^j&fcH^gM&tt) ft If (DgLH&W k '<fr -y h^y-l^ 
— h ( P E R : Packet Error Rate) l£ » If 5/ h ^ 7 — h (BER : B 
it Error Rate) ft if (Dm <9 m k ©MJSM^Sr:^ Lfc t> ©Tfe 5 D MC S31 

fx © « N m s $ tz. g 1 1 p n p k ^ s <5 v ^ t fjt m © m y m % m tc -r r. 1 1 * t £ 

oMC S ^31fR-r^ 0 

15 mites mmm^w\zx&T~-?&^7**^VT7*vy?i-mv extern 
^kl&v^t, mmktmmk(Dm&&7i<~rmxh% 0 mi&v, ^mmmw 

#14 £§iJ!9 ST5„ 

mm^m ^^"ixo 7tc q 1 ^fflv^Tf-^-r y ri^^^-^a 
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5 it %-%km<Dm&fc%m % - £ s^jaiit ^g&t^f-:/^ ^ y 
^^a-y >- ^ ta!) utR £ ftfc f- :/ ^ y r ^mfeom^&WifcirM i 

10 x-^^fiJ^^T, — ^fcb^Cfc&fcbftfcf-^-r y Tf-fttffBfl 1 x — 
15 ^ffSo 

20 y T^ftufEfi? 1 7 - ^ 4 5 f - ^ T § 1 2 7 ^- ^ ^11 ^ ^ 

"C § ^ 7 y 7 s ^ ^^ffi-5 0 

in 1 «07-^^t7>t y TKmv ^xtcvtm&^irm. 
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in 6 B{i N ^mm^mmmm i w^7-^^t7>t y r^t^ 
io iii 7 Ate, ^P^<7)^ii(D-mi i w^t-^ £-y-:?>-r y rt-iij 9 ^-r 

15 0, 

m, 

HI l 3 fl, ^:|SK©^(Z)^J4 ^^5«iMff^tt^tt#^*-t7n- 
25 Ms 

mi 4tt, «Pj!(Z)»^^S4 ^f^5«i|talff^S©S]#^^7n- 
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Hi 5 ft, *%W<DmM<D]&n5fr&%mMm^W:<DM&*wir7v-iy 



1 9ft, *|§|J!(D^<Z)^||7#6MMfW^g©#jt^7^-t^O 



io m. 



(il©iii) 

HI 2 «Pj1^^ffi(D^^| 1 K^^mMMt^m. 10 0 (D^^r^i-^ 

mw\nm.M\\ti% io5 N mi» i o 6 x m^u 107, n^itu 109, 

20 f^F^Hfcp&l 1 0, ilffHARQ (Hybrid Automatic Repeat Request) 1 
1 1 N Iff HAR 1 1 2 N 1 1 3RXimM^l 1 4 M ^{fx- 

20-1-12 o - n &mj$irz> 0 minf-^^mm 20-1 
~ 1 20-nii =^-^m.wn hfi^ hoxhVs ^mmf-t^m^i 2 
o-i~i 20-nit 1 ^ - -f ^ ^ft -r 5 ^ft x - * (vttkm&n b o 

25 ' ^MMttk^U 10 211 /yfflOl ^Tgff bfcgffff ¥r%mUM 
(&T TGI J ^!S«Tf6) 1 0 3^,'±l^1-^ 0 
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G I 10 3|i, gff MM&mU 1 0 2frbX?3 L/tSff ft ^ b G 

I LTiSjii^— y ^-WSk i&sT TFFT ; Fast Fourier TransforrnJ 

tmmir%) ^10 4--t±iM5o 

F F T § P 1 0 4tt N G I|^5fe£Pl 0 3 frb AfJ Lfd^ff ft #Sr^ U T tv*? 
5 - * h y Wl^~ * m^^Lt^iks F F T*&m&ft\s\ 

$'J#Ptf m&ltil® 10 5S, FFT^IO 4frbA£i Lfdgff if «fc <9 fJ#P 

10 6it fffiJfP'lf 10 5 frbAtl LfcfffiJfPfM^mfS IT 

io m i o 

0 7 ft, 1 0 6^feA^ Lfcgffff-^^m^LTm-^fl: 

^Sff x - ^(^4ti5t^>-r P 7S©CQ I £fflftigfl 1 o 8 ^ Mi "T 3 

c m-^-^i o mis^i o 6 frbAjj Lfcsft it ^-^m^ it 

15 fcfiACKjf ^Sr^ff HARQ^Pl 1 1 -^^5 t khfc, m^Ogff 
HARQp|5 1 1 2^tB^J-f5o 

urx t/M c s f ij v^x Jt -e $> 6 m ffl ^ 1 o sjs, fjgffl^fgft 

20 0 7^bA^] bfe^-^-if(Z)iiif^7fe^g©gff SWti^feS CQ I «fc >9 

i 19 litf- * 1 Sri 'J \) % t 3 f-^> ^ y r ^niR-r m$z 

t!)7WXt5o ^-ff x - ^ 1 $rt'J 9 ^T5t7>t y T & 



WO 2005/020488 



7 



PCT/JP2004/012309 



(#!J;U3\ Broadcasts — ^ s£ ^Multi casts'— ^ ) TfeS c &:}b\ jgff 7 s 

- * * « * <d m ft s ^ ^it -r § * ^ © 1^ w - ■ b 

15 0 8lt CQ I i'UMO'CQ I -^-f £ il # # ItfcMC SillRffl 
ft $R <H*i¥ 1~ zftv^faft L T 19 , #^—f(7)iiff^^S^b^b 

ftTtfciJ-:/^ y I fcffl^T, MC S il^fflfffRSr#!l-rs r. 

20 9 ^x5#mt y T^-D^^xomuLtcn^itm^Wi^n-^itn 1 o 9 
®mn 1 0 8 & % j«it^vv^-y v^tiftv^tx-^^j 

2 fcoV^ f-"/^^ y 7iOCQ I a5ii{fC*^gfl>b#££;faftVv^ 
V^5„ fits 10 8iJ % fcfe^Cfe^feb^^^^^TfeS^-^ 
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fiiijtflgp 108 (i, mmk^^r^^-v ym^r-tZkM 

1 srt'j^ ^xtc-y-?**^ v t (D mm £ ^ -t ^ *m ^ §B 1 1 5-W^1-6 t t 

i o s>te, o 8 frbA-jj L-tiw^itm^n^M^x, 

15 A^L-^^ffx-^m^Jl (llf-^) Sr^F-iHbLTigfi HARQ^l 1 
^"•^^ 1 1 Oil, 1 0 8^bA^bfc^te^ff^S^VT, 

2 ^,'±5^1- 5 0 

20 HtHA R Q *P 1 1 1 tt, $F-*Hb§B 1 0 9 frbAll tfc^ff x^^U 1 
^IJ 1 ^-B^W^f^^-T^o ^ IT, i^ffHARQ^l 1 1ft, If ^ 1 0 7 

25 1 3^,ij^J-f 3o — Jos mitHARQ^ lllii, tffP 10 7^BACK 
jUjs H A R Q rP 112lt n^-itn 1 1 0 ^ b A^J Lfc i£{f T~ ^PJ2 
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M 1 ?:-PlWW^t5 0 ^tts S£ff HARQgR 1 1 2(t 1 0 7 

^ b n a c Kft-^-^ a^j vtcm^n, mt$t&3i&m& for ^ 

% tc * x - b# #j ^f*^ l t v ^ 6 m -n % & (D mm ? - $ % n 2 & nM^m n 1 

5 1 4^a^-t5 0 — % s mitHARQUl 1 2it H^-g&l 0 7^bACK 

^§P1 1 3« N fMgffl 0 8^bA^Lfc^fjg^tff#M^VT, ^ 
fit H A R Q pft 1 1 1 frbAt) Lfcmity--?^] 1 Sr^fSLT^^^/^fiJ^ 

gpi 1 5-m^i-5 0 

10 mnui 1 4 & % ®mn 1 0 8^&a^ Lfc^fg^xtfffg^iE^v^T, ^ 

{f HARQgfl 1 1 2 fab At) L fc^-ftx - * 3^] 2 & LTf t S 

SB i i 6-W^-t6 0 

Km^r, mnni 1 3 ^bA.^ Lfcmitr'-^m^i 1 ^f-7>^ y 

15 fij V) ^Xr$L$iM7 — V ^ 7 M'$: (UT I" I F FT ; Inverse Fast Fourier T 
ransformj iHEfct^) §P 1 1 7^-tH^Ji~6 0 

^--t^/kfij^ H6tt, t|!IJ« 10 8 frbAti Lfcf-^>-r P T^'IffS 

^k^vt, mnni i 4 t^bAti L^^-if ^-^^^ij 2 ^rf-y^'V yrc 

fijl9 STT I FFT^l 1 7— ffl^jt5„ 
20 I F F T pft 1 1 7«, ^^^/^fiJ^^l 1 5 frbAt Ltz&itr — P^n 
1 Wf-^-t^liJ^ 1 1 6 frbAti Lfc^jfx-^^IJ 2 4- IFFTLT 
G I A£B 1 1 8^,il^Jl-6 0 

G I #A§P 1 18(t I F F T p ft 1 1 7 frbAJlLtimitT'-PWtmiR 

nmmr'-^mm2\zG i %wa \^rm\tmmmu 1 1 9^m^-rs 0 
25 ^-ff^n^a^ ii9it g i wau 1 1 8 a>e> aas LfrmtiT'-fm^i 

itryfti o i £ ^{fi-3 0 





WO 2005/020488 



10 



PCT/JP2004/012309 



iiif^*^g2 o o(Dmm^^x, m3&m^xmmi-% 0 ms 

iIff^5f^S2 0 CXDm&^^i-Zfv y?mXfo% 0 
10 gff MU$mn 2 0 2 fi N T>-7^ 2 0 1 ^Tgff LfcSffff^MfJUll 

KjSK^^^^- ITG I |&£gfl 2 0 3~- 

G I f&5fe£P 2 0 3 a s ^{t&^MU 2 0 ZfrbAJl L^Sffff ^-=t 9 G 

1 £t|&*LTF F TSP2 0 4^m^1-5o 

15 FFT|2 0 4tt, G I 2 0 3 frbXJl LfcSff ft v- D T/^x 

2 o 5Rn^m p B piua2 o 6^tB^j-rso 

ftf« 2 0 5 t± N FFT§P2 0 4frhAJl Lfc^if ff-^ltpM LTg: 
20 ff H A R Q pP 2 0 7 ^ ft -f~ 5 „ 

Sff fpISJ^ 2 0 6|i, F F T p P 2 0 4 frbAJl LfcSff ft ^£ !9 Sff 
p n n5C£M^U M^bfegff n p pIttf^CQ l£$g&2 1 3--,'ii^i-6 0 SP 
^ Sit qnM'J^nR 2 0 6 C I R (Carrier to Interferer Ratio) ^ 
fcfiS I R (Signal to Interferer Ratio) %§><DfeM<0$t^ ppK^7^i~IiJ^ 
25 ^£jfca?\ ^^/tM^-fii^gffo B pK'lt^i: LTCQ I^§P2 1 3^tti^ji- 

gftHARQ^2 0 7 2 0 5/5^A^ L/c^jf ft -^Writx- 
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5 I^2 0 8tt, Sit HA R Q§P 2 0 7 ^ b Atl Lfc^itit^^M^itL 

V\ flJ#ffWJ^2 0 9 RZFA C K/NAC K^jjjcfP 2 1 0^(±j^f5 o 
Hg^ftttHL CRC (Cyclic Redundancy Check) ^ h & pfifeXfo 

10 ^Bltg-t?fe^» 0 

MfPltf&flJ^^ 2 0 9 ft, 2 0 8frbAjJ bfcgff ff ^ «t t> HflJfPfi 

^-y ^'^TV^^^flJ^So -=£ IT, $lJ^ffWlJ^P2 0 9 ft 

15 5 i 5 t C Q I 2 13 £fjHj$J-r£ 0 It fjfij^ft^lj^ 2 0 

9 ft, JS^fc^v^-y ^^tLTV^V^il^iJlte, CQ I &£e)cL&1^ 
J:5tCQl4il52 1 3 SriitS^ £fcftii{f^ft<£:£T<£^:/^ 
-V y T©TOLfcSlf B B pRSr^i-CQ I 1 flints J; 5 tCQ I tkf&U 

2 1 3 SrflflJfp-fSo -r-t5\ JS^^^^^—U >^'£^TV^V^:|§1^ft 

20. , mumir^mi o o^^xhb^^^^bnfc^^^^vr^m^)^ 

ACK/NACKM 2 1 0 ft, tf-^P 2 0 8 frbAJl L l& 9 tfc ft 5j£ 
^fffS £ 9 N S^i&gT-fcfttfil i9 ^iJ^ff N A C Kit -i-^^jc L 

s nm^i^x^m-^Knm ^mm^xhh a c tut u ^ 

25 IfcNA C Kff fete A C Kit^^^^it^ 2 1 1 3„ 

^F-^ffcgP 2 1 1 ft, ACK/NACK4^2 1 O^bA^ IfcNACK 
if ^-1 fcttA C K^Sr^F"^ LT^!« 2 1 2-,'ii^i-5 0 
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cq i $Lf&m2 1 3i± s m'HWt^tr^^-y y ? tsthx^z>m&\^^x 

5 gff n n pKiJ^§P 2 0 6 frbAti L/cgff B B pM'lt^i:Sff p n pf(^CTltI 
)t£tb5CQ I iltXjl© L^Wfii SrJttfeUT N f-^-t U rSCCQ I £ 
il^LT£fiSc1-3o BP^ C Q I tkl&U 2 13tt, -Wt^ C Q I »^<7) L- 

10 N gff p B p KM ^ 2 0 6 ^ b A^J L fc Sff r b p SC'IffR & m V ^ T C Q I il^ffl ft 

m&^mirZ) rtta^cQi 3 D c q i £j&§b 2 1 3 « N 10© 

t^>t D 7 WLT 1 0©CQ I ^4)lt5 0 ^ Its CQl£)$^2 1 
3 & N lEjt LfcCQ I Srf<F^^2 1 4--tB^J-tSo £fc, C Q I 2 
13te, JH ^ 3. — ]J s y ^KiX\^t£. V ^'Hl-n* :fc V* T > fifiJ^ftWiJ^ 

15 %2 0 9 J; ^)Ilf«rt©^t©f7>t U T(Z)5p^j(7)gff fRlWCQ 
I £ 5 ^fifp^/c®^^ Sff fnliJQ 2 0 6 frbAjl L 

fc^-f-^-Y U TO^ff p n pRff £ft<fc 19 ¥^©Sff p b pI^J6, 
gff SI^^tCQ I £ 1 ^£$LT$HHbgfl2 1 4^Jil^i-5 0 C 
Q I £$$B 2 1 3tt N jSl^^^^-^^-y ^^$tlTV^^V^m^^*5V^T, 

20 f|!lJfPtf#-NAE"^ 209=t i 9CQI &£f&L&V^ 5 ^fl?lJ^ $ ftfc^fctt, 
CQ I LftV\ 

^W2 14&, C Q I 2 13^P)A^LfcCQI It 

^fS§P2 1 5^W^1-5o 

^f»2 1 5 « N $3F-^MS2 1 4^bA^]LfcCQ I «f|LT#E£|S2 

25 1 <5 0 

#SfP 2 16 tt, ^pgfl 2 15 frbAt! Lfz. C Q I &D^!« 2 12^b 
A^ LfcNACKft ^/UiACKff #&#fi; LTigfTr-* U £ 
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fijcLfcigffx^**: I FFTgP21 7^lttjjlTZ> 0 ^Jt^2 16lt 

2 1 5^bCQ I /pA^J L&V^jli^te, ACKlftffcttNACK 
ft I F F T|ft 2 1 7-|±}^i-6 0 

I FFT^2 1 7(i N #M 2 1 6 frbAtl Lfc^fix^-* & I FFTL 

5 tg i ^a§p2 1 8-m^j-r5o 

G I WAU 2 1 8 I F F T §P 2 1 7frbAti LfcSHf £ G I £ 

mitmmm& 21911, gi wau 2 1 8 ak l/^ix-^^ 

10 £ 19 iiff'tSo 

m^, MBmitmmi 0 0 5 f-^-r y r 9 % ts^tov^ 

15 X, @4M 5 SrfflV^TEK-fSo HI 4 ft, ^ffx-^^^(J 1 tm^T*— 

20 , Mmmm&B±^tez> t mBm^mm 1 0 oRximm^mm 

^S5co|g^t4/j^v^^ L^.-"^#:c9-y-'7 fd r-\' y T£r* t fcTf-^-r y 77' 

p^a, y 77^ ^^i^-fidTji&^^^v 5 ^- y ^^tfit 

^gg^^ffi-5^ffx-^^^J 1 ©f-^lt f-7^--V y 77'p 5/^ # 
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1 (DT-ZUs f-^-V V T7*v # 3 0 5 ^fj ^Xbfrl6 t t tfc, 

y 77u v $ # 3 0 6 Km*) ^Xbtl% 0 -^7, ^-+/l~noQ^^bfiE 

T^^ti, B#^#lt^tLfcf-^^/^# 3 0 2, # 3 0 3, # 3 0 4 V) ^ 
T&tlSi: £ 302, #303, # 3 0 4 «, ^f-y^-t 

!)77'n^#30U # 3 0 5, # 3 0 6 <£> [SI <£> if :/ ^ y TfcfJ >9 ST 
btLSo ^-t>/^# 302, #303, # 3 0 4(t Sff^*S^f$^^o 

io y r\z.mr) st^§ 0 m^£i9, ^ftx-^ 



15 mitr'-tmn tmm^-^^^ t&wm^m-t&mi 

fiji9 ^TbtL, f 2 (om-m%-M^w^\trr%m\t^-$^m 1 ©r- 

f-^^-Y y T^p # 4 0 5 ^fi]"9 STbtb^ £ t ^-fn 

^#4 0 6 £#J9 ^Xbfrh&o --}J, ^ - If 1 ~ n (7) <^ 6 l^MlR b 

^ jl^fC^il^^fc^-^^/l-# 4 0 1 , # 4 0 2, # 4 0 3 IzmV ^X hfl 
5 0 ft^/^4 0 1 N #402, # 4 0 3 fi, ilff ^iPS^l-jJSoT^ 

25 WLtzmk<D-ty^-rVT\cm i o^xbfh^ 0 m\tf-?^m 

5t7>t ur^< T^ofij^ sxbfLSf-^dr-r y T^ji^m^^b 
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— 3 y y&n 0 mitf'- &Bm-t z>tz.$>(n$ 4 y h tmwiWt 
10 St5!)y-^^ibu ^ltx-^^^J2^M t 9 N ^T5 y y-x^Jt^b 

i^jf f-^m^J 1 Rtftgfi "f-$%n 2 (D#f-^>-r y r-o#j v) 

20 x-^^^J2 Sr^ff-f Si^fc&ttS S I Roa^iSl^iNco^T, HI 

6 a, 0 6 b, m7 ARUM7 B%m^^xmmir% 0 m\t"f-^^n iru 

mtf-^^n 2 <oy-7*^ y r~-£>#J 9 ^x-Jjmtt, me a s Bi07A 

25 2 £ # £^ jii « <?) f - :/ ^ -t y T^iUia^f-^^-t y r<£>#-fc#j»? Extern 
&&^irh(vxfo6 0 ^tc, hi 7 a, b te, mitf-p^m 1 
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I Rtfc^ Ji i£fcil-M4 7 :n - ^ ^fc J; o T & ft ^gfc fl* £ C T 

fc*H-«fc 5 i-s Pvp^'J T 1 fcfcV^T, ^ff x-^^M 1 Of**-? #501 [1, 

@6BC*tiM^ B#^JT 2 fc&V^ j^ff X-^m^'J 2 (07 s — ? # 5 
0 2 /jSfij V) ^TbtlTV^f-y^^ y T<Z>j^f[(Z>S I Rfi£ % ^au — W? 

15 ^ # 5 0 1 fl, y ^fcj; «9 Hf^ljT 1 t fi^ftS $ b^Sff p b dI 

# 5 0 2 tt, fcb^C^^febnfc-y-^^-t y 7"^fiJ^ ^Tbtlofcfe, S 

mit^f-^^n 2 <dt*-# #502 ^ # ^ o ^ ^ tc (Z) -y- -^^r ^ y r^ji 
20 3a^-y--7>^ y T(D^m y j ^xtzm&fc, s i R^mm-Mh^/utam^ 
m x> itie^ -*Hb 5am t> ^> l % ^it x-^^j 2 ©f-? # 5 0 2 ^ 

25 ^r-Y y r(-^^LTfiJ^ ^TfcHI 7 A N B(D*§l^o^Tl&9!1-o 0 (1 7 A 
l^tiM^ P#£flT lfc&V^T, ^ftx^^^^J 1 ©f-^ # 6 0 2 (i N 
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bfrlXlS V , Tiff 7*^2^1 2 ©7-^ #6 0 1a~#6 0 1e|i s hhfr 

z&<(k&bfox\^m\t ^mz -r« <o -t -f * ^ v TizftwtLxm 

0 1 e /jS f (J V) htlXV^&f-?*^^ U T<Z)M]$ii£©S I R iZi ~C I N 

5 m-f-?Xh%7- — ? #601a~#601 d /j^fij 9 T b tlTV^ 

U T(Dmm&(0 S I Rte&^&A/-WftV^fci?\ iiflC^ttte 
, m*) mJEffmt(D®)$k\Z £ Vmtt-T-$m&l2(D7*-? # 6 0 1 a ~# 6 
0 1 e £pt9 ^<§Hf§r £tf5T*#£ 0 £7U ^ifx-^m^J 1 (D*?—? 
#602 tt, ^^r^a- U i 19 S I R^f^^iA^^VNjlig^cDf-y^- 

10 y ri^H^ Sttti^o 

-v^^SM-J; <9 7 s — $ #601 eRXJ^f—^ #601 b #*#J 9 y$T bft 

xv^-f-f^-r y T<z))i^#c(Z) s 1 Rffmh&AjX\^frK m—f—^xh 

5f-^#6 0 1a, #6 0 1 c, # 6 0 1 d <9 %X htlX^Z>y-y**r 

15 y t<e>JS1£$:<£> s 1 Rf«^iAAy-ev^v\ rofcfe, jiM*^B^*3 

V^Tgff^a^fT5[^^«^ IS^fTIE^^^^IPr^ioTx-^ # 6 0 1 
e RTf?—? # 6 0 1 b (D7- — $ t^fefc^f 2 (D7- — #%m<9 

?£<m^-f%^k^X%Z> 0 titz, ifff-^^Jl©f-^# 5 0 2(j:, 

^/7-^^-y v) s m-M t 1 (cxfij >9 b^fcji^t^f-:/^ y 

20 s 1 R^^^iA^^v^ji^m^f-^>^ y r^fij^ ^t^^ 

o 

25 § iiff 5^*§gg/j> h-v-y**^ y riocQ i %m^x% h b^ifif^<ox 
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Isit^^-fA^n ^/ h ft & m ^ £ ^ 5 fc &t & V ^ <£> ~C\ ^S^W^S 
15 (H1©II2) 

-^mmmm 2 icmz-Mmmitrnwi 7 0 0 m 2 ^-n^t^n 1 k 

20 1 Rm^ffi^^^/^-nfe^ 7 0 2 ^^I^-Too El 8 tZlzfo^Tft, 02 

mm^ntkmu 105, mira 1 0 6 , 107, m^^M 109, 

^■^-fblfPl 1 0, j^ff HAR Q (Hybrid Automatic Repeat Request) 
1 1, iff HA R Q p|5 1 1 2, mMUl 1 3, ^MUl 1 4, r — f&Mfe 
25 ^7 0 1 R IF®;® ^ * /^l fcU 7 0 2 ft, iff 7 s — ^^Sgp 7 0 3-1- 
7 0 3 - n«t6o iff f -^tt^ 7 0 3 - 1 - 7 0 3 - n ii, 
If^TWIStf feftS -b<DX*h V , ^iff 703-1-703 
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7-^Iffl^7 0 lte, i£{f 7* - ^7-^» MI SIT, M^fnUSr 

fr\ t^M'J^I^ 0 1 ©M^im, USUI'S fftfcfc Dfeii 

fMf-^/H^J^ 7 0 2lt 7 0 1 ^bA^J LfcM^lp 

io /^ij^7 o 2 a ^Itm ^ L^v^mu-txhtmm^^^^^-v "y 

f£ ^ L £ VMit^Yn'a XhMh bfr^^$k$> hflt^'/ * ^ VT^mV^X 

(D^^^;v^m^xmt9-$m\\2(D^-$ t lxw-^ 
15 ui i o^H:i^i-r5o 

iEfMfmgg 7 0 0 OifHoV^, m 9 SrffiV^TmW-fSo HI 9 
tt, M$|jl'ffl£g7 0 0 Oti]^tr^i~7n-|l|-efcSo 

01) „ 

20 ^;^-V^/^IJ^7 0 2 ft, Wm^f^-$WLk L#VMit£:&ffc 

t£LX s x - * 4 ri s L £ V^£* ± T* § fr^fr & m 5 U7^ST8 

02) „ 

T~-?m^%^m^±.xfozm&\a-±s i^^^^^m^7 o 2 & N 

Sit p p n ft f- ^ ^ !)7C7-^ zmv^XZ^ t &?kfeiro 
25 y/ST 8 0 3) 0 



WO 2005/020488 



20 



PCT/JP2004/012309 



fiJ"9^T) Ir^fS (^7iy7°ST 8 0 4) D 

y r^fiji9 ^T5W, H4^tfi 5 i: HI — C fc 3 (D ~e ^ © ITi K ^ 

o 

# ft <U x - * ft ft-f 5 ftfiJU'lt^*: £ '> te<ir&^b^X%%titibte 

20 (^it<z)^li3) 

si 1 0 fi, ^mm<DMiM(DmM 3 ^#^iims'ff^fi 900 ©n^^i- 
jfmmmm 3 ^^^^iMft^s 9 0 cm, m 2 ^i-«<t>m 1 ^ 

^S&j&ilff^S 10 0 i^^T, 11 1 0 5 fc, n y Mf ^ 

25 ffigfl 9 0 1, 9 0 2 SOWB^-^/M^gP 9 0 3 £i£^jp-f 
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fMW^ttmgp 105, mnn i o 6 , 107, 109, 

fif^ikU 1 1 0, x£ffHARQ (Hybrid Automatic Repeat Request) §R 1 
1 1 , mit HAR QgP 112, 113, ^jpgp 114, /^P 5/ Mf 

«|9 0 1, liiliS 9 0 2 ^m^ffi^^^/^IJ^^ 9 0 3lt 
5 mitf-^^MU 904-l~904-n £#|j$-f 5 Q ^ff 7 s — ^SgB 9 
0 4 - 1 ~ 9 0 4 - n (1, ^-Iffc^/i £>frl5 % Wfo V , #^ff 7 s 

9 0 4-l~9 0 4-nit 1 re — jffcigff -^5 jgff 7* — ^ <7}&L 

7<4 v y Mf 9 0 1 FFT^l 04^&A* Lfcilff 
10 «<D§:ffff-^J: 19 , n y Mf ^£tt/±l LTMlMijf 9 0 2^77 

f»«#£^ 9 0 211, n 5/ Mf-^ttfflgP 9 0 1 frbXti Lfc;<4 
n 5/ Mf-§-£ 9 , /N°-f n 5/ Mf ^7^— ^^fjft^^T, >R*6« 

15 2(i, tl^^i LTjSff^^S^#M^ftfR^f£ffl^-¥^/^IJ^9 

0 s-thi^-r^o 

&.m^^*^mn 9 0 3 tn^i^ 902 ^ba^j Lt^mm 

^ T b ft 5 7* - * 7^-r * & 514R L T 3Hf 7 s - * ^^IJ 1 (Dy 1 —? t LT^ 
-iHfcgpi 0 9^tB^jL, m^bytiifft@^©MM^U#vMitJ^±Tfcti 
«\ fcy^J?)RJ6^fcf7>-r U T^fiJ^ =1 T ;t"i <5 V s — $ (D ^ }V 
^jl^LT^Itx-^^^J 2 (75x-^ £ LT^« 1 1 0~-t£}^1-3 o 

25 #c^, iE^jiff^g 0 ooi^tov^t, in 1 1 %m^xwm-t% 0 m 

1 ltt, iSllfgl9 0 0©l^^f7o-@Tfc5 o 

ft^^, ^ny bff^ttl±}^9 0 lteSlfff-^i^Vn^ Mf-^Hl 
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Si* j: vm^^Mmm(D&mmM&mfei-% ^t^stiood 0 

&ffl^*/H«gfl 9 0 3 ri N ^£bfc^tfrj£&£: b#VMft£&Jfc 
5 0 0 2) „ 

^SM^btV^if^ii^fesmi^n^ fMgfl 1 0 8 te N JH^i^^v 5 
^-y £ f n^jt^l^f&f-:/^ y Tfc-r-^SrfJt) Stsri^ 
(^t^stioo3) 0 ^ib ii£ a* b t 1 Mil*fi x*fozm&frffl 

m-eHnte, 108 cM^t7>t y r^jiJ^W^fiJ^ stsi©c 

b ft fc?-:/^-? y r^-z&mv^xz^b (mfemv^x) & 

15 ft^to (^7^yST 1 0 0 4) 0 mWfM^ b § Wt*#t^/^ill^ ( 

«i o 8 ^v^-c-y-^-r y r^ii^^M^ stsi©cq i ©isj^ 

i/^#bft3 £ 5 ^gl^W^SiJ^ bftfc^^&JBv^^tfSiSiSW&fc 

iiiffgt9oo(i, y r^m^^xt^-^^mm-t 

25 5 (^fy/ST 1 0 0 5) 0 ft:Jb\ ^W7>f !J7 — -S'i 
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(^j|©il4) 

mi 2 ■fcmm?)mm(DmM4 Km^mumitmrn. 1 1 o ootnj^^ 

20 ^MM<Djfm 4 fc^SMiaff^g HOOIt @2 liitco^H 1 
fc$*5&y&®fiSfi 10 0 ^&V^T, HI 1 2 «t 5 ^ n 5/ Mf ■*§- 

m&ni ioi, »^fcM^pi i o 2Rm$.m^^*^mni 103 

Sriiini-S D HI 1 2 fc&V^Tteu 121 2 i: [Si T? 5 §P5-> ft IWJ - 

© # ^ £ # L T ^ (7) f# PJ! M R& -T 5 0 
25 fMfimttfM 10 5, 106, 107, f^f^ 109, 

fsF^HfcgP 1-1 0, itHARQ (Hybrid Automatic Repeat Request) g|U 
1 1 , Mt HAR Q§P 112, 113, ^ff^P 114, p y Mf 
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101, mmftwmfeUi i o 2 r v-mm ^ -r * &m 1 1 0 

3!t ^ffx^^^a^l 1 0 4- 1-1 1 0 4-nS:IMt5 0 itfix- 
**QiSgP 1104-l~1104-n(t :*~iF^#fctti9!tt &©T* 
h V , €-^111 X^^^a^ 1104-l~1104-nft 1 n. — if 

p vy bfi^ttigp l l 0 1 n s F F T p P 1 0 4 Lfciiff Sjg3fc 

ifo^Mf i t> , n y Mf-^fiittj UTiiiM^ v mM^ 1102^ 

iiM^mS'J^ 110 2 ft N n 5/ Mf ^JiltB£P llOl^bA^Lfc 
10 n 5/ Mf-^-£ 19 , «# : $:£$'J^-f-3o ^lt, j§3£^m$'J» 1 1 0 

io3it K^mM^pi 1 0 2^hxfi l/c^ 

$&<£^3i#Efc<£>S!J5&^J|t: «fc <9 «5->m £ ±fi Wfit i; ^ jt^-r 3 ^ ^ t> 
7*-$?tmt7"-?^m 2 <Z)x-^ £ LT^^bfPl 1 O^tti^-foo 

m®j-'Y*/^m%\'> 1 1 0 3 »^fc»^i 1 0 2^bA^t^fH^ 

LT^-JHfcgRi 0 9^m^u u# vMt*^^m^^«, A^L 

25 7t^-ff * £i£ftx- ^PJ2©7-^i Ltffft^ 1 1 O^Jl-fZ) 

o 
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fis^ov^x, m 1 3 &m^xmmir% 0 gnft m^mit noo© 

ftW^ n y Mi ^tttM 110 1 figff ft •*§■«£ 19 n y Mf 

5 tttHL, iiM^ms'j^i 1 0 2\*.%tf&zfitz.^Tiy vm^r^nmwxrik 

(^ry/STl 201) 0 
S T 1 2 0 2) 0 

10 mmftWt^ TiiL L # v vfiS^^-e 5 m-£r £ ri, ^JS^^/H^SPi 1 0 

5 Ut'7^ST 1 2 0 3) 0 

15 ^ffl^^/i^ij^i 10 311, 3§3i#llic;a5±ftL#v^7|^t 

^fc6/0^^^^J^1-6 Ut7^ST 1 2 0 4) o 

3 nmitr^^^n^im 1 1 o^te,^ u ffoMM 1 o mmx^^^ 

20 ^-f 3 (^f^/STl 2 0 5) „ 

Xf^STl 20 4 ^fcV^T, mMfrW ±{t b # V MiS^lt X*t£\^m& 

U*) ^T) £8:^5 (^T^ST 1 2 0 3) 0 

mnmm^wi iooit t7>t]i7 \-m Q^xtzr-? ^mm 

25 t5 UTy/STl 2 0 6) 0 

^ y Ttfi|l9 ^T5^©»jiff^fil 1 0 OOiftoV^t, 01 4£r 
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iV^Kt^o 0 1 4 It iiSftltl 1 0 0©lf^f7n-@t 
5 SrM^-TS Ut^ST1301) „ 

7k\^s mm^^^^m&ui 10311, Mfe^tcmMftWt&Lg^sui 

-efoZfr&fr&Wfc-tZ Ufy/STl 3 0 2) 0 

«^m^L.tvMej^±Tfe5^^« N ^ffl^-r^/^iJ^Pi 10 3ft 

mty--?%n-^ritu i o s^m^u fjujtpgp i o 8 rt jny&i^^-v^- 

3 (^7y/ST 1 3 0 3) 0 

1 0 3 amit^- 1 1 o^m^ u hmsbi ostt feb^c 

15 Si" 5 UT^ST 1 3 0 4) 0 

iSIfgfl 10 0ft f-^^-Y y Tfc#J!9 STfcT^^ff 
(777^ST 1 3 0 5) 0 
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m ^7x-^y ?mW) ffi fet/v}£ ft < ft 9 , ^©f-y^-t y T^n 

y^tl^tl^Sff P°pSC£ft3fcfe, JH^fc^v^-y ^7'(D9))m^£< ft 

^—■s^^i&^t < ft 19 N f-^>-t y T^n y ^ \H(D^mt p p bIT 
' ^ (Z) f - ^ 4- y T ^ n 5/ ^ ^ « |WI D J; 5 ft ^ ft n p p ^ ^ ft 5 o 

Z.<Di§i&, m$iW*Sri>^- ] J ^ k/v if ft < ft (9 , +;--7 , >^ y 

10 ^/h^V^^^IWl^^f-^^-Y VTZfv yW^it n B pK^^^ftV^7t^)i^ 
ft&\ x- * ^ U7^j^T6 77 M^F»b#Wii 

©X-^ttf-^^-t y T^p y t -fij 9 ^ T 5 £ £ 3§|g;^i^ b#V^ 

£tftf-^>^ y Tfc3£{f7*-*£#J!9 ST5<Z)X\ 7 ^ - > ^ M Uj iMfx^ 

25 rt^T^5 0 
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gftCQ I %m^1-%'&m*te^Z. >9, mm : nmA&/b£<ir%^k 

5 115ft ^mom^o^ms ^^sMUjiit 1400 <d#j$£^ 
^mmomM 5 ^s^Mft 1 4 0 0 ft, m 2 nitwit 1 

^i^sMM-ff 100 ^fc^T, HI l 5 fc^-r i 5 ^, ^^^M#Jt$iJ 

« i 4 o i Sr^n-f^o hi 1 5 ^v^-cft, M2 tm~m$,-?h% 

$i]fPff fRtttB^ 10 5, miS^ 106, 107, m^rfcU 109, 

$F^Hfc§fl 1 1 0, i^ifHARQ (Hybrid Automatic Repeat Request) 

1 1 , ifiHAR q§p 112, mmi 113 Ru^wm 1 1 4 ft, iftf- 

* 1 402-1-140 2-n^f5 0 i£ff X-^S£-P 1 4 0 

15 2 - 1 ~ 1 4 0 2 - n ft, ^-iffc^^: tfWttt btl% h <D~Qfo <9 , ^ffx 
— 1402-l~1402-nft, 1 ^ - j£ff 1~ 3 ifff- * 

20 u h y -A^TOit;) &gtm-5„ ^ lt, ^^Mij&MW i 401 
ft, ^ ^ -t>/i^ fs^x- ^^(d^k M-n\ Lfcmmst 

t n — ft 5 «t 5 & ^ ^ ^ /i-#*J$ fcfS^U a^Lfc^-r^ ^#1$ © ft 3f £ 
^-Y-^fiJ^gfl 115ft, ^-r^/^ffi^flfiJfP^ 1401 ^BA^J Lfc?--r 

25 * /um$; (D m$RTimmu 1 o s^^a^j Ltz-v-?*^ v t<d mm. ts^^ 

T, m%%H 1 S^feA^Lfc^iix-^Tfe^^fx^-^m^Jl 
^ U T^fiJD Stt I F F T p P 1 1 7^tB^i-5o 
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^-y^/unmn H6ft ^--y^^mmw^u hoi ^a^j ltz^-^ 

*/uMi$(Dm$Rn®mn ios ^U^j Lfcy-y**^ y r<z)fiiMi^S^V 
T, ^f5§P 1 1 4 fa t> Aft L7U£iix-*T*fc5i£{f ^-*^J2 
^ U7(l|Jf)3TT I F F T § P 1 1 7-f±l^'rSo 
5 &SHiifi^S 1 4 0 0 ^feftSf-^^-Y y T&§tf«3 STS^fco 

V^T, |2I4 N 0 5, Hi 6^tKHIl 7 % m^X^LWIr % a HI 1 6 (1, ilftx 

mKn^^M^Ktcm^fDm^t^tom^^mxh^ s 017 
10 a? y v - k % \z. n# m #m £ ti r^m-Br © mi 1 0 m t <d m# % ^1- 0 & 5 



jt-r-^f'J^s |D4 J; 19 & A ^ i ^-n* $r^i~ h (D x* & !3 , 0 4 

0 1 6 £ 19 , pjf^(Dmitwmm^^x s 1 ©aft ^*^e^^ft 

1 (DT'-^n, *)-y**-r V T7*n ^#1501 19 

20 , f-y^^r 3 T-/n y ^ # 1 5 0 8 fc:#J «9 StbixS i: i: n(D 

mim^mw^'&iti- % mitf- ? mm 1 ©x-^te, f-^-Y y r^n y 

^# 1 5 0 9(^fiji9 ^XbtlZo -U, 1 ~ iKD^^bUM^mU L 

, #g£^fc^-^/^# 1502, #1503, #1504, #150 
25 5, #1506, #150 7 feWl*) %X btlZ t tkl'C <f-^*/U# 15 0 
2, #1503, #1504, #1505, #1506, # 1 5 0 7 tt, # 
f-^^r^ y T^P y$ # 1 5 0 1, # 1 5 0 8, # 1 5 0 9 0^m^f"f^"Y 
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y T\-m v ) ^Tbtl6„ f-^^frt 1502, #1503, #1504, # 
1505, #1506, #1507 ft, ilff ^i^f^^o T^tfc Lfc^jg 

v^mW-tSo 0 17 fSilx-^ tiSi^x^w^Jfcfc&ttS^-r 

10 oo^-v^^rJ: 3{@-efc^<Z)^^j-bT, El l 7 fi{gii-r — ^©^^/Wi6f] 
"C <5 o 

in i 7 «t 19 , Bf^iift «i[ig^fev^T, ^-if 1 (Dmit^mw^mit 
-t^mit^-z^m 1 ox-^n, +J--7->^ y r/n ^ ^ # 1 6 o 7 

ST&lx, ^--^^©liff^^g^^jfi-s^ffx-^^^Ji ©x-^fi 

15 , y T"7*P # 1 6 0 8 fc#J«9 ^Xbtl% t t — 1fn<£> 

, fflfc$L&M£frtz'? J r*/l'# 1601, #1602, #1603, #16 
20 04, #1605, # 1 6 0 6 fc#J 9 ST btl% 0 ft^#160 1, # 
1602, #1603, #1604, #1605, #1606 fl, ilff ^ 

-a v , nip; sx^ot^t y r#5#< T^ofiji9 %x bins-fry***? y r 
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itiJCT ffiiix — * <£> ^ ^ /i/fc £: iftjgx — ^ © ^ ^ ^ /i-iSc £r 

is (D^m^&u <d f - * s ^ d t#ms# © ^- *7v%i & n^. \Z. l x & 

(Illicit 6) 

@i8a, ^mm^mM^mM 6 ^i^sMiMft 1700 (om^^ 

10 t^P^^Btfc^o 

17 0 1, {M^^/^IJ^P 1 7 0 2 RXI^- -Y ^JVmmm% 1 7 0 3 1: 
&-1b\ 0 1 8 ^V^Tfi, El 2 — mf&Xfo&^fttetem — (D 
15 ^ £ # L T ^ IM M Pf§1- 5 o 

fMtPttMffi^ 10 5, mfSfP 106, m-^rM 107, ^-JHfcgB 109, 
$F^HfcgBl 1 0, ^ffHARQ (Hybrid Automatic Repeat Request) §[5 1 
11, iiff HAR Q b|5 1 1 2, 1 1 3, ^IM 1 1 4, 7-^ill£ 

§15 1 7 0 1 &T>M£ffl^^/Hte£p 1 7 0 2 te, jgfl x-^&SgB 17 0 4 
20 -l~1704-n &m$,i-% a mitf—Pf&n^ 1 704-1-1704 
- n (1, ^ - fz f t ^ 3 t C9 ~C <9 , #llf7-^»17 0 

4-1-1 7 0 4-nlt 1 ^--f^mitir zmitf"- ? (D^M&ft 5 Q 
x-^SS'J^gfl 1 7 0 lfi, ^{fx-^x-^i^M^LT, aj^m 

fc^fflf-^/M^gp 1 7 o 2 ^ ^ /um&mmn 1 7 0 3^1^-1-5 

25 0 x-^frM^Pi 7 0 1 flfijf^fSi^^i-Sfc:^^, 
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mm^^^^m-u 1 7 0 2S, ^-z-Mkmfcm 1701 ^^a* l/cm 
5 -y i i9gft fpff^^^f-^^^ y r^fij^ ^x^5f-^©f 

10 ^.^/Mi^flfiJW 1 7 0 3ft, ^iiff^^tt^^ff-rs^-ifx-^ 

ft, i« - * ffl ^- i: {Mx - ^ .ffl 5^ ^ <£> jfc ft , HffiL/c«J;h 

15 ^-^^/^fij^fp 1 1 S&tf^^/i^J^gB 1 1 6-|±i^i-6o 

^-^-^/VfiJ^^l 1 5 ft, ^^*Mm$LMm% 1 7 0 3^bA^L7c^-t 
^ yl/#f-^cc7) if 1&R TIM m U 1 0 8^bA^J Lfef-^^-t y T^fff^K^V 
T, ^f9£pi 1 3 frbXJi LfcMMy s -?-?fo%mit y'—fZkm 1 Srih:/^ 

^ y r^#Jt> Stx 1 f f t r p 1 1 7^mtii-%o 

20 ^-r-t>/M!'J^§P 116ft, ^-^^MM^nYMU 1 7 0 3 frbAJl Lfc^-r 
^Mfjt^fM&OTJW 10 8 frbAt! Lf^)-Zf*^ y TOtiHBfcS^ 
T, ^i«l 1 4 b'X'Jl L fcfMx- i£ff 7* - ^ »J 2 £ if ^ ^ 

y T^fiJ 19 ^TT I F F TU 1 1 7 --ffi^tSo 

25 fc-i^^ft, 016 i^-fj; 5 f-, 7 s - L# WM±^oiiiii&:r 
-^ft^-r-*/^ 1501, #1508, #1509 19 STfetl^ £ £ 
x-^*^ L^\^U^M^^i&^v s -^n^^^;u# 1 5 0 2,' 
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# 1 5 0 3, #1504, # 1 5 0 5, #1506, # 1 5 0 7 fcfij ^ T 
bfrlZo *7t, x-^i^ L#VMit^±T^ofSii^T r --^tt^^^/^# 1 
501, #1508, #150 9 ^ffij V) ^xbfh^t Hi-s X-^J^L 

# iMttffT^of^ftx- * # 1502, #1503, #15 
5 04, #1505, #1506, #1507 \Z.% 9 ^Tb*x5 0 f&fB 

fcPB£>1\ x-^*^b#V^{^J^±T^of£ig^7 :^ --^tt^ : -i'^/^# 15 0 
2, #1503, #1504, #1505, #1506, # 1 5 0 7 f^WJ ^ 

# 1 5 0 1 , #1508, # 1 5 0 9 l^m*) ^XhtlZ £ 5 fcLTt>&V^ 

10 0 

I Mlt-^ ± -C /O^O j^it 7^ x — ^ (1 f - ^ # 1607, #1608, #160 

ttff^#16 0 1, #1602, #1603, #1604, #1605 
15 , # 1 6 0 6 fcl#J!9 iiTbftSo L^#U^±T^o4£5£ 
^^llft^# 1 6 0 7 N # 1 6 0 8, # 1 6 0 9 t-fiJ "9 
i i: tit-, x-^*^ btV^jit^T^o^^^X-^fi^-r ^# 16 0 
1, #1602, #1603, #1604, #1605, # 1 6 0 6 fcflj 9 

20 -^ttft^#1601, #1602, #1603, #1604, #16 
0 5, # 1 6 0 6 {zm^^XbtlZ bktfc, 7* - * fi: ri* L # V ^$.^m T* ri> 
^mW^-Zfe^-Y^^tt 1 6 0 7, # 1 6 0 8, # 1 6 0 9 Km <9 ^ T 

25 &t5|lli<?)^]t 5 <Z)5$/j^{-AP^T, iSj iix- * (D V s - ?m$-X&&X h 5 ^ 
{fiiifx-^ £ >9 It x - ^ it /js £ v vi^- U , ifiijtx-^Srgff ai^s 
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5 (^l®fl7) 

019it «PJ!(Z)»(D^||7 ^Sl&Mffiefi 18 0 OfPfjt^-f 

^#5ilMff ^tt loo fc&v^T, 019 £ 5 f-^II^ 

io i8oi N m-mf- t&mf-v * &u 1 8 o 2, s^ix-*^^* 

/H^gP 1 8 0 3 &&Mir% 0 019 Ki^Tft, HI 2 tftjt~? 

Ml* fRttfflgB 10 5, 106, m^rU 107, $F-*HfcgP 109, 

#-^-^bP1 1 0, iffHARQ (Hybrid Automatic Repeat Request) gJJ 1 

15 11, IftHARQ^l 1 2, ^fS^l 1 3, 1 1 4, "f—fAfflfe 

§151 8 0 1 R XlffiMT'- # ^ ^ /I^IJ 3£gB 1 8 0 2ft, ^ffx-^^SI 
§P 1804-1-1 804-n £t#)5fe-f.;5o ^If 7 s — ^^31§P 1 8 0 4-1 
~ 1 8 0 4 - n ft, ^-^f^tcnWn btl6 h<DT:h >9 , ^ffx^^ 
S§P 1 804-1-1804 - n ft, 1 ^ - If £ i£{f 1~ 6 igff 7*— * <£> 

20 §rfr5o 

x-^iM^Pl 8 0 1ft, iijf x-^^x-^i^SiJ^LT, 

^mmr'-pm^^^^^mfeu 1 8 o 2^m^i-s 0 x-^M'j^pi 8 
o i ft, MW&mmz.-t%fcfr\z, 7 s - & fern & m ^-t om^f-f&o m 

25 Tfsii^ti^o x-^»m^pi 8 o i (DMfcmmns ^m^m^-t 

jfrnr'- /^n i 8 o 2 ft, f-^mm^i sou^ 
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AjlLfcMfeffi^t L # Wit ^£ J« L Ti£ ffi 1~ 3 ^ ^ ^ »H~ % 0 SP 

ffiMT'-tm®?-^* si>m fcn i 8 0 2it m ^*£m # l # worn ± x 

io (Dfr^mfeLs w\u^-$xh%m&\^\%^(Di£^^*/vm^n 1 151 
o^^/Hijy^tf 1 1 6^tB^u m-m^f- ?xh&m&^ amiis?-- ? % 

m2(Df-# t LXfobfrCfr$:ibhtlfcy-7**-r V Tfc#J9 S T 5 

if ^A'ft'J^ 1 1 5 ft, M$m 108 frbAtl V T(D\mi 

15 t-zis^v^T, if-^T 5 - * /^m & 1 s o s^bA^b^frnx- 

^^t7>f !)7 {3:§iJ ^ =1 TT I F F T § |S 1 1 7^tH^t6 0 ^^A-fiJ^i 

^^^/^fij^fpi 1 6 ft, mmni o 8 /j^a^j l^-^^>^ y r^tt^ 

^g<3VT, S^X-^€ffl^^^/^lJ^ 1 8 0 3^feA^L/cfHSx- 
20 ^^fcftS^x-^Srf-^^^ y T^fiji9 STT I F F T p P 1 1 7— ft^l" 

^mmit^w 1 8 o o (omm^^x , m2 o &m^xmm-t% 0 
m2 oft, iiiigi 1 8 o o (DWiW-^^-ty n—mxh^o 

25 »J^, T'-ZRMfeU 1 8 0 1ft, x-^A^M^-f 3 Ur-y7°ST 
19 0 1) „ 

^mx-^m^f-^^^n^ui 802ft, mj£Lfc%rm'r-?(D 
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h^fi^fi^mft-t^ Uf-7 7°ST 1 9 0 2) o 

1 8 0 2 H gft n n n ^©^0^f-7^^ vT\-%)mT~-¥&m 
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(57) Abstract 

A method of and apparatus for paging a wireless terminal in a wireless telecommunications system reduce standby mode power 
consumption. A minimally encoded quick paging channel is established over which short, quick page messages (30) are transmitted during 
one of a set of quick paging slots. The quick page message indicates that a communications request has been received, and that the 
receiving communication terminals should process a highly encoded full paging channel over which more detailed, full page messages (32) 
are transmitted during the next full paging slot. A terminal monitors full paging channel only after a quick page message has been received 
on the quick paging channel. 
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A METHOD OF AND APPARATUS FOR PAGING A WIRELESS 
TERMINAL IN A WIRELESS TELECOMMUNICATIONS 

SYSTEM 

5 BACKGROUND OF THE INVENTION 

I. Field of the Invention 

The present invention relates to a method of and apparatus for paging 
10 a wireless terminal in a wireless telecommunications system. More 
specifically, the present invention relates to a novel and improved method 
and apparatus for paging a cellular telephone or other wireless 
communications device. Paging may be effected using a quick paging 
channel and a full paging channel. 

15 

II. Description of the Related Art 

The IS-95 cellular telephone standard (and its derivatives such as IS- 
95A and ANSI J-STD-008 referred to herein collectively as IS-95) uses 

20 advanced signal processing techniques to provide efficient and high quality 
cellular telephone service. For example, an IS-95 compliant cellular 
telephone system utilizes vocoding, error detection, forward error correction 
(FEC), interleaving and spread spectrum modulation in order to make more 
efficient use of the available RF bandwidth, and to provide more robust 

25 connections. In general, the benefits provided by IS-95 include longer talk 
time, higher capacity, and fewer dropped calls when compared to other types 
of cellular telephone systems. 

To conduct communications in an orderly manner, IS-95 provides a 
set of highly encoded channels over which data having different functions is 

30 transmitted. These highly encoded channels include a paging channel over 
which paging messages are transmitted notifying cellular telephones or 
other types of wireless terminals that an incoming request to communicate 
is pending. In accordance with the IS-95 standard, paging messages are 
transmitted at low to medium data rates (4800 or 9600 bps) during time slots 

35 that are preassigned to groups of cellular telephones. Table I provides the 
data included in a General Page Message as an example of typical a paging 
message generated substantially in accordance with the IS-95 A standard. 
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Page class specific fields 


Typically 2-12 bytes. 



5 

Table I. 



Table I is provided simply to illustrate the length of a typical paging 
message, so a detailed description of the function of each field is not 

10 included herein. Such a detailed description may be obtained, however, by 
referring to the well known, and publicly available, IS-95 standard (in 
particular the IS-95A standard). The paging messages also begin with an 
eight bit message length field (MSGJLEN), that indicates the length of the 
message, and end with a 30 bit cyclical-redundancy-check (CRC) field (not 

15 shown). 

To monitor for paging messages, a cellular telephone periodically 
monitors the paging channel during the assigned paging slot. In particular, 
the cellular telephone periodically activates complex RF and digital signal 
processing circuitry for as long as is necessary to successfully process the 
20 paging message. Since the typical paging message is relatively long, and 
transmitted via a highly encoded low to medium rate channel, the 
associated processing during each paging slot requires significant amount 
time and signal processing resources, and therefore requires a significant 
amount of power to complete. This reduces the amount of time an IS-95 
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cellular telephone can remain in standby mode using a battery of given 
capacity, and therefore is highly undesirable. 

SUMMARY OF THE INVENTION 

5 

In one aspect the invention provides a method for paging a wireless 
terminal in a wireless telecommunications system comprising: transmitting 
a quick page message via a less encoded channel; and generating a full page 
message via a more encoded channel. 

10 In another aspect the invention provides a method for paging a 

wireless terminal from a set of wireless terminals comprising: a) 
transmitting a quick page message directed to a subset of said set of wireless 
terminals that includes the wireless terminal; and b) generating a full page 
message identifying said wireless terminal. 

15 The invention also provides a method for paging a wireless terminal 

comprising: a)generating a quick page message; and b) generating a full page 
message, wherein said quick page message contains substantially less data 
than said full page message. 

The invention further provides a method of receiving a paging 

20 message comprising the steps of: a) monitoring a quick paging channel for a 
quick page message; and b) monitoring a full paging channel when a quick 
page message is received. 

The invention moreover provides an apparatus for paging a wireless 
terminal in a wireless telecommunications system, the apparatus 

25 comprising: means for transmitting a quick page message via a less encoded 
channel; and means for generating a full page message via a more encoded 
channel. 

The present invention is embodied in a novel and improved method 
and system for paging a cellular telephone or other wireless terminal that 

30 reduces standby mode power consumption. Two paging channels may be 
used. In accordance with one embodiment of the invention, a minimally 
encoded quick paging channel is established over which short, quick page 
messages are transmitted during one of a set of quick paging slots. The quick 
page message indicates that a request to communicate has been received and 

35 that the receiving communication terminals should process a highly 
encoded full paging channel transmitted during the next full paging slot for 
a more detailed, full page message. A communications terminal monitors 
full paging channel after a quick page message has been received on the 
quick paging channel. 
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To page the communications terminal, a base station controller first 
generates the quick page message during a quick page slot assigned to a set of 
communications terminal that includes the particular communications 
terminals being paged. This is followed by a full page message identifying 
5 the particular communications terminal. The communications terminal 
periodically monitors the quick paging slot and, upon detecting the quick 
page, activates decoding circuitry for processing the full paging channel. 
Upon processing the full paging channel, the communications terminal 
determines if the full page message is directed to it, and if not, deactivates 
10 the decoding circuitry and returns to processing the quick paging channel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and further features, objects, and advantages of the present 
15 invention will become more apparent from the detailed description of 
embodiments of the invention set forth below when taken in conjunction 
with the drawings in which like reference characters identify 
correspondingly throughout and wherein: 

FIG. 1 is a block diagram of a cellular telephone system; 
20 FIG. 2 is a timing diagram illustrating the timing slots in a quick 

paging channel and a full paging channel; 

FIG. 3 is a flow diagram illustrating steps performed during the paging 
of a wireless terminal; 

FIG. 4 is a block diagram illustrating coding performed on the full 
25 paging channel and the quick paging channel; 

FIG. 5 is a flow diagram illustrating the steps performed by a wireless 
terminal during standby mode; and 

FIG. 6 is a block diagram of a receiver configured in accordance with 
one embodiment of the invention. 

30 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A method and system for paging a cellular telephone or other 
35 wireless terminal that reduces standby mode power consumption is 
described. Two paging channels may be used. In the following description an 
embodiment of the invention is set forth in the context of a cellular 
telephone system operating substantially in accordance with the IS-95 
standard. While the invention is particularly suited for operation in such 
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an environment, many other digital communication systems can benefit 
from the use of the present invention, including TDMA based wireless 
communication systems, satellite based communication system, and 
wireline systems over which encoded signaling is transmitted. 
5 FIG. 1 is a block diagram of a highly simplified cellular telephone 

system configured for use with the use of the present invention. Wireless 
terminals 10 (typically cellular telephones) are located among base stations 
12. Wireless terminals 10a and 10b are in active mode and therefore are 
interfacing with one or more base stations 12 using radio frequency (RF) 

10 signals modulated in accordance with the CDMA signal processing 
techniques of the IS-95 standard. A system and method for processing RF 
signals substantially in accordance with the use of the IS-95 standard is 
described in US patent 5,103,459 entitled ''System and Method for Generating 
Signal Waveforms in a CDMA Cellular Telephone System " assigned to the 

15 assignee of the present invention and incorporated herein by reference ('459 
patent). The other wireless terminals 10 are in standby mode and therefore 
monitoring for page messages indicating a request to communicate. 

In the preferred embodiment of the invention, each base station 
generates forward link signals comprising a set of forward link channels. 

20 The channels are established by a set of orthogonal 64 chip (or bit) Walsh 
codes, each of which is used to modulate the data associated with a particular 
channel. The channels are categorized by function and include a pilot 
channel over which a phase offset pattern is repeatedly transmitted, a synch 
channel over which synchronization data is transmitted including the 

25 absolute system time and the phase offset of the associated pilot channel, 
and traffic channels over which the data directed to the terminals are 
transmitted. The traffic channels are normally assigned to transmit data to a 
particular wireless terminal 10 for the duration of the interface with that 
particular base station. 

30 Additionally, in accordance with one embodiment of the invention, 

one or more or the Walsh channels are designated as quick paging channels, 
and one or more or the Walsh channels as full paging channels. The 
designation and operation of the full paging channels is preferably 
performed in accordance with the paging channel specified by the IS-95 

35 standard. Some methods and apparatus for performing paging substantially 
in accordance with the IS-95 standard are described in US patents 5,392,287 
('287 patent) entitled "APPARATUS AND METHOD FOR REDUCING 
POWER CONSUMPTION IN A MOBILE COMMUNICATIONS RECEIVER" 
AND 5,509,015 ('015 patent) entitled "METHOD AND APPARATUS FOR 
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SCHEDULING COMMUNICATIONS BETWEEN TRANSCEIVERS" both 
assigned to the assignee and incorporated herein by reference. 

As described in the '287 and '015 patents, and as specified by the IS-95 
standard, the full paging channel is time divided into time "slots". The slots 
5 are, in turn, assigned to groups of wireless terminals, where the assignment 
is performed based on the International Mobile Subscriber ID (IMSI) which 
is unique for each wireless terminal 10, or other terminal identification 
information such as one or more Mobile Identification Numbers (MIN). In 
alternative embodiments of the invention other identification information 

10 may also be used including the electronic serial number (ESN) of the 
wireless terminal or the temporary mobile subscriber ID (TMSI). Others will 
recognize additional values that may be used. The various possible types of 
identification information that may be used will be referred to hereinafter 
collectively as the MOBILE ID. The quick paging channels are also divided 

15 into time slots. 

FIG. 2 is a timing diagram illustrating the time slots of a full paging 
channel and a quick paging channel when configured in accordance with 
one embodiment of the invention. The quick paging channel is divided 
into quick paging slots 30 and the full paging channel is divided into full 

20 paging slots 32 which are preferably longer in duration that the quick paging 
slots. Sets, or groups, of quick paging slots 30 are assigned to single full 
paging slots 32 as illustrated by the diagonal arrows, although the use of a 
one-to-one correspondence between quick paging slots and full paging slots, 
or other ratios, is consistent with the use of the invention. The assignment 

25 of the quick paging slots 30 to a particular set of wireless terminals is 
preferably performed via application of a hashing function to the MOBILE 
ID of the wireless terminal 10. 

To page a particular wireless terminal 10, a quick page message is 
transmitted during the quick paging slot and a full page message is 

30 transmitted during the full page slot assigned to that wireless terminal. The 
quick paging slot and full paging slots occur in a periodically repeating 
fashion, which ensures that a slot associated with particular terminal occurs 
after some limited period of time. As illustrated in FIG. 2, the full page slots 
32 occur a delay 34 after the associated quick paging slots 30 to allow the 

35 wireless terminal to process the quick page message and activate additional 
decoding circuitry before the next full page slot. 

FIG. 3 is a block diagram of the steps performed by BSC 14 during the 
paging process. The paging process begins at step 36 and at step 38 it is 
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determined whether a request to communicate has been received. If not 
step 38 is performed again. 

If a request to communicate has been received, the full paging slot and 
quick paging slot associated with the wireless terminal to which the 
5 communication request is directed are calculated at step 40 based on the 
MOBILE ID or other identification information of that wireless terminal 10. 
In one embodiment of the invention, the quick paging slot is calculated 
using a first hashing function, and the full paging slot is calculated using a 
second hashing function where the second hashing function is different that 

10 the first hashing function. Additionally, the full paging slots are on the 
order of 80 ms, while the quick paging slots are on the order of 5 ms. The 
wireless terminal 10 may have to process all or part of the full paging 
channel depending on the content of the paging message being received in 
accordance with IS-95. BSC 14 preferably performs the necessary processing 

15 using one or more microprocessors running software stored in memory (not 
shown). 

In an exemplary embodiment of the invention, the full paging slot is 
determined in accordance with the above referenced '287 and '015 patents, 
and the quick paging slot is determined by application of another hashing 
20 function to the MOBILE ID, although the use of other methods for assigning 
paging slots to wireless terminals is consistent with the use of the present 
invention. In particular, the full page slot corresponds to the system time t, 
provided in frames of 20 ms, where the following equation is true: 

25 (floor(t/4) - PGSLOT) mod (16*T) = 0, (l) 

where T is a slot cycle length in units of 1.28 second given by T=2 1 where i is 
the slot cycle index (SCI). PGSLOT is determined using a the following 
hashing function: 

30 PGSLOT = floor(N x ((40505 x (L © H 0 DECORR)) mod 2 A 16)/2 A 16), (2) 

where L is the 16 least significant bits of a 32-bit HASH_KEY and H is 16 
most significant bits of the HASHJKEY, and N is 2048. The HASH JCEY is 
preferably the MOBILE_ID or some derivative thereof such and the IMSL 
35 The function floor(x) returns the largest integer less than or equal to x. For 
example, the result of floor(2.99), floor(2.01) and floor(2.00) is 2 and the result 
of floor (-2.5) is -3. The decorrelation value DECORR is calculated as 
follows: 



40 



DECORR = 6 X HASH_KEY[0..H] 



(3) 
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where HASH_KEY[0..11] is the eleven least significant bits of the 32 bit 
HASHJKEY value. 

The hashing function used to determine the quick paging slot in a 
5 preferred embodiment of the invention is calculated in a similar manner to 
the full paging slot, except that the quick paging slot occurs between 40 to 120 
ms before the full paging slot, and the set of wireless terminals assigned to a 
quick paging slot changes over time to ensure that each wireless terminal 10 
is associated with a different set of other wireless terminals 10 during each 

10 quick paging slot. Varying the set of terminals 10 with which each wireless 
terminal 10 is associated during each paging slot helps ensure that less active 
wireless terminals do not become permanently associated with a more 
active wireless terminal 10, and therefore have to unnecessarily monitor for 
a large number full paging messages that are not directed to it. 

15 In an exemplary embodiment of the invention, the quick paging slot 

for a wireless terminal 10 occurs within an 80 ms quick page period that 
begins 120 ms before the beginning of the full paging slot as calculated by the 
following equation: 

20 (floor ((t-6)/4) - PGSLOT) mod(16*T) = 0, (4) 

where PGSLOT is the same as that used for the full paging slot. The 
duration of the quick page period is preferably 80 ms. The quick page period 
is divided into quick paging slots during which the quick page messages are 

25 transmitted, which is described in greater detail below. Preferably, the quick 
paging slots and associated quick page messages are a single bit in duration. 
Therefore, the number of quick paging slots per quick page period is a 
function of the data rate of the quick paging channel. 

As should be apparent, equation (4) is the same as equation (1) except 

30 that system time is offset by six frames, which causes the beginning of the 
quick page period to begin 120 ms before the full page slot. Providing an 
offset of 120 ms ensures that there is at least 40 ms of time exists (given the 
quick page period of 80 ms) between any particular quick page slot and the 
full page slot, which gives the wireless terminal enough time to prepare to 

35 process the full page message after receiving a quick page message. 

Within the 80 ms quick page period, the quick paging slot (having a 
duration of one bit) assigned to a particular wireless terminal 10 is 
determined using the following equation:: 
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QUICK_PGSLOT = 1 + floor(N x ((40505 x (L 0 H 0 DECORR)) mod 2^16) /2 A 16), (5) 

with the value N is set to the quick paging channel data rate' 
(QPAGE_JRATE) in number of bits per 80 ms slot. For example, if the quick 
5 paging channel data rate is 9600 bits/second the value QPAGE_RATE is 
equal to 768 bits/frame. Additionally, the decorrelation value is set as 
follows: 

DECORR = floor((t-6)/64) mod 2 A 16. (6) 

10 Thus, equation (5) returns a value between 1 and 768 corresponding to 

the quick paging slot (or bit location) within an 80 ms quick page period that 
begins 120 ms before the corresponding full paging slot. The wireless 
terminal monitors the quick paging channel during this quick paging slot 
and if a quick page message is received, the wireless terminal will then 

15 monitor the full paging channel for a full paging message. 

As should be apparent from equation (6), the decorelation value 
DECORR for the quick paging channel is calculated as a function of system 
time, and therefore the resulting value QUICKJPGSLOT for a given set of 
wireless terminals 10 will differ as time progresses. This causes the set of 

20 wireless terminals 10 associated with a particular full paging slot to have 
different quick paging slots over time (although they may still be paged 
during the same quick page period), which will help ensure that a less active 
wireless terminal 10 is not tied to a more active wireless terminal 10 which 
would cause it to monitor the full paging channel with unnecessary 

25 frequency, and therefore unnecessary energy consumption. 

If the MOBILE ID is not contained directly within the request to 
communicate, it may be obtained via a look-up in a database using any other 
identification information contained in the request such as the telephone 
number or mobile identification number (MIN) of the wireless terminal 10. 

30 Once the quick paging slot and the full paging slot are determined, 

BSC 14 transmits a quick page message at step 42 on a quick paging channel, 
and full page message at step 44 on a full paging channel, via one or more 
base stations 12. The base stations 12 encode and modulate the paging 
channels as described in greater detail below, and transmission of the two 

35 page messages occurs during the corresponding quick paging slot and full 
paging slot. 

After transmission of the quick page message and the full page 
message, the BSC 14 polls for a response at step 46 indicating that the page 
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was received. If a response was received the communication begins at step 
50. 

If no response was received after a time-out period, a second quick' 
page message is transmitted at step 52, and a second full page message is 
5 transmitted at step 54. At step 56 the BSC 14 polls for a response from the 
wireless terminal 10 and determines at step 58 if a response was received. If 
a response was received, the communication begins at step 50. If it is 
determined at step 58 that no response was received, the page fails at step 60. 
In an alternative embodiment of the invention, two or more quick paging 

10 messages and two or more corresponding full page messages are generated 
for each page. The second quick page message and full page message 
increase the likelihood of the page being received, without introducing the 
delay necessary to determine whether an acknowledgment message has been 
received from the wireless terminal 10. 

15 In the preferred embodiment of the invention, the quick page 

message is comprised of an INCOMMING_PAGE bit. An 
INCOMMING_PAGE bit in a first state (such as logic high) indicates that a 
communication request has been receive for one of the wireless terminals 10 
associated with that quick paging slot, and therefore that those wireless 

20 terminals should process the full paging channel during the next designated 
full paging slot. An INCOMMING„PAGE bit in a second state (such as logic 
low) indicates that no communication request has been received for those 
wireless terminals 10, and therefore the full paging channel should not be 
processed during next assigned full paging slot. Hence, the quick page 

25 message is more highly encoded than the full page message, since the page is 
represented by a single bit, rather than a substantially higher number of bits, 
and therefore can be processed with fewer resources. Such "message" 
encoding should not be confused with the "channel" coding described 
below, where a greater amount of encoding requires more data processing 

30 resources, and therefore is less desirable in term of power consumption. 

In the preferred embodiment of the invention, the full page message 
contains the information specified in the IS-95 standard for a normal page 
message that allows each wireless terminal 10 to determine whether the 
page is directed to it. An example of a page generated in accordance with the 

35 IS-95A standard in provided in Table I listed above. As illustrated by Table I, 
the full page message contains significantly more information than the 
quick page message, which is preferably comprised of a single bit. Therefore, 
the quick page message can be processed more easily by each wireless 
terminal 10, and with less power, than a full page message. 
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In alternative embodiments of the invention, multi-bit quick page 
messages are used. These multi-bit quick paging messages are used to 
encode and convey additional information beyond simply indicating that 
the wireless terminal 10 should monitor the full paging channel during the 
5 next assigned full paging slot 32. For example, the multi-bit quick page 
message could be used to indicate more particularly which wireless terminal 
10 is being paged from the subset of wireless terminal assigned to the 
corresponding quick page slot 30. The multi-bit quick page message could 
also be used to indicate that the full paging channel should be monitored for 

10 a longer duration so that system parameter changes can be broadcast to all 
the wireless terminals 10. Those skilled in the art will recognize various 
useful types of information that can be transmitted using a multi-bit quick 
page message. Also, in another alternative embodiment of the invention, 
reduced forward error correction encoding is performed on the quick page 

15 message. 

In addition to transmitting less information in a quick page message 
than in a full page message, the preferred embodiment of the invention 
incorporates a minimal coding scheme for the quick paging channel when 
compared to the full paging channel. FIG. 4 provides an illustration of the 

20 coding schemes employed for the full paging channel and the quick paging 
channel in accordance with one embodiment of the invention. 

As shown in FIG. 4, data transmitted via the full paging channel is 
convolutionally encoded by convolutional encoder 60 and the resulting code 
symbols repeated by symbol repeater 61 in order to generate symbols at a 

25 predetermined rate. The repeated code symbols are then block interleaved 
by block interleaver 62. The data from block interleaver is scrambled via 
EXCLUSIVE-OR (XOR) with a decimated long code generated by long code 
generator 64 and decimator 66. The long code is binary code generated in 
predetermined manner as a function of a seed number, and is known to all 

30 wireless terminals 10. The scrambled data is the modulated with a Walsh 
channel code designated for a full paging channel, and the Walsh channel 
code modulated data is QPSK spread using a pseudorandom noise code (PN 
code), summed with the data from the other channels, and upconverted for 
transmission, preferably in accordance with the IS-95 standard (spreading, 

35 summing and upconversion not shown.) 

Still referring to FIG. 4, data transmitted via the quick paging channel 
is applied directly to a Walsh channel code designated for a quick paging 
channel, and then spread, summed and upconverted as described above. 
Preferably, a single bit of data transmitted via the quick channel is 



WO 98/54919 PCT/US98/10912 

12 

modulated multiple times by the same Walsh code, effectively transmitting 
the bit multiple times. One could also transmit the data bit repeatedly using 
a symbol repeater like symbol repeater 61 used for the full paging channel. 
In still another embodiment of the invention, the quick paging channel 
5 could be scrambled using the long code as performed for the full paging 
channel. 

As should be apparent from FIG. 4, the processing associated with 
transmitting information over the quick paging channel is substantially less 
in both duration and complexity than that associated with the full paging 

10 channel. Therefore, the amount of processing necessary to perform receive 
processing of the quick paging channel is also substantially less, and 
therefore requires less energy than that necessary for the full paging channel. 
While the reduced amount of processing performed for the quick paging 
channel does increase the likelihood of error during the processing of any 

15 particular bit, other methods for reducing the effect of this increased error 
rate, without substantially increasing complexity, can be employed. The 
methods include transmitting the same bit multiple times or interpreting 
low quality transmissions as positive page messages as described below. 

FIG. 5 is a flow diagram of the processing performed by a wireless 

20 terminal 10 in standby mode when performed in accordance with one 
embodiment of the invention. The processing is preferably performed using 
a microprocessor controller by software instructions stored in memory 
coupled to other integrated circuits and systems that are well known in the 
art (not shown). The processing begins at step 80 and at step 84 it is 

25 determined whether the assigned quick paging slot has arrived, and if not 
step 82 is performed again. 

If the assigned quick paging slot has arrived, the wireless terminal 10 
processes the quick paging channel at step 86. Preferably, the processing is 
performed using a significantly smaller subset of the signal processing 

30 circuitry contained in the wireless terminal than used to process full page 
messages. In accordance with the transmit processing performed for the 
quick paging channel shown in FIG. 4, the receive processing is preferably 
comprised of downconversion of the RF energy received, despreading with 
the PN spreading code, and demodulation with the designated Walsh code. 

35 The resulting soft decision data is processed directly to determine the logic 
level transmitted. 

Referring again to FIG. 5, at step 88 it is determined whether a quick 
page message was received at step 86 based on the logic level of the data 
detected. If a quick page message was detected processing continues at step 90 
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as described below. If a quick page message was not detected, it is further 
determined at step 89 whether the signal quality during the processing of the 
quick paging channel was acceptable. If so, the wireless terminal 10 returns* 
to step 82. If the signal quality was not acceptable, processing continues at 
5 step 90 as described below. 

The received signal quality can be determined by various well known 
methods including determining when the receive power of the signal from 
transmitted from transmitter 50 falls below a threshold, or by determining 
when the signal-to-noise ratio of the pilot channel falls below a 

10 predetermined threshold. By monitoring for a full page message when the 
received signal quality is unacceptable, the number of missed full page 
messages due to undetected quick page messages resulting from 
unacceptable signal quality is minimized. 

If a quick page message was detected, or the received signal quality was 

15 not acceptable, the wireless terminal 10 activates additional decoding 
circuitry at step 90 and, at step 92 processes the full paging channel during 
the assigned full paging slot using the activated circuitry. The time between 
the quick paging slot and the full paging slot assigned to a particular 
terminal must be sufficient to allow activation of the additional decoding 

20 circuitry within the wireless terminal 10 after detection of the quick page 
message before the full page slot occurs. 

At step 94, the wireless terminal 10 determines whether the full page 
message processed at step 92 was directed to it based on the address contained 
in that message, and if not decoding circuitry within wireless terminal 10 is 

25 deactivated at step 82 and step 84 is performed again. If the full page message 
was directed to the wireless terminal 10, processing for the corresponding 
communication begins within the wireless terminal at step 96, and the 
wireless terminal enters active mode at step 98. 

FIG. 7 is a block diagram providing a highly simplified illustration of 

30 wireless terminal 10 when configured in accordance with one embodiment 
of the invention. Digital demodulator 302, block interleaver 304, trellis 
decoder 306 and control system 308 are coupled via a digital bus, and RF 
receiver 300 is coupled to digital demodulator 302. 

During standby mode, control system periodically activates RF 

35 receiver 300 and digital demodulator 302 to process the pilot and quick 
paging channels. RF receiver 300 downconverts and digitizes RF signals and 
digital demodulator 302 performs digital demodulation for a first duration 
generating soft decision data for the channels being processed. Control 
system 308 examines the pilot channel soft decision data to determine the 
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quality of the signal and examines the quick paging channel to determine if 
a quick page message has been received. 

If a quick page message has been received, or the signal has been 
received with poor quality, control system 308 activates block deinterleaver 
5 304 and trellis decoder 306 and configured digital demodulator to begin 
processing the full paging channel for a second duration that is longer than 
the first duration. Control system 308 then monitors the data received over 
the full paging channel for a full paging message directed to it, and if none is 
detected, deactivates block deinterleaver 304 and trellis decoder 306 and 

10 continues in standby mode. If a full page message is detected, control system 
308 places wireless terminal in active mode during which the associated 
communication is conducted. 

In still another embodiment of the invention, the quick paging 
channel and the full paging channel are combined on to the same code 

15 channel. That is, the quick paging channel and the full paging channel are 
modulated with the same Walsh code. Within the same code channel the 
quick paging channel and the full paging channel are logically distinguished 
by a predetermined time division scheme. For example, during some 80 ms 
slots quick paging messages are transmitted, while during other 80 ms slots 

20 full paging channel messages are transmitted in accordance with a 
predetermined slot allocation scheme. This implementation simplifies the 
receive and transmit processing somewhat by only requiring modulation 
and demodulation of a single code channel, but would require more 
significant modification to the existing IS-95 standard and therefore provides 

25 less compatibility with existing IS-95 compliant wireless communication 
systems. 

As should be apparent from the description provided above, by paging 
using a quick page message with a minimal number of bits, and which is 
transmitted over a minimally encoded channel, the present invention 

30 allows a wireless terminal to consume less power when monitoring for page 
messages during standby mode. Consuming less power in standby mode 
allows a wireless terminal to operate longer on a given battery, and therefore 
extends the standby time of that wireless terminal. Since wireless terminals 
are typically used in mobile telecommunications, it is often necessary to go 

35 extended periods of time without recharging or replacing the battery of the 
wireless terminal. Thus, in order to provide increased convenience, and to 
reduce the likelihood of missing page messages due to battery depletion, 
extending the standby time for a given battery size is highly desirable. 
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Additionally, since quick page messages are transmitted within a 
highly reduced period of time, monitoring for quick page message can be 
performed during active mode when a phone call or other communication 
is being processed in addition to standby mode. Such monitoring can be 
5 performed by briefly suspending processing of the traffic channel to allow 
processing of the quick paging channel during the quick paging slot. Since 
the quick paging slot is on the order of 5 ms, any lost data will typically not 
be missed or detected, and can often be recovered using the forward error 
correction (EEC) encoding. Once the quick page message is received, the full 

10 paging message may be received by further suspending processing of the 
traffic channel by transmission of a signaling message to the base station 
controller, followed by processing of the full paging channel. Thus, the 
ability to receive paging message during active mode is enhanced by the use 
of the dual event paging scheme described herein. 

15 Thus, a dual channel method and system for paging cellular 

telephones and other wireless terminals that reduces standby power 
consumption has been described. The previous description of the preferred 
embodiments is provided to enable any person skilled in the art to make or 
use the present invention. The various modifications to these 

20 embodiments will be readily apparent to those skilled in the art, and the 
generic principles defined herein may be applied to other embodiments 
without the use of the inventive faculty. Thus, the present invention is not 
intended to be limited to the embodiments shown herein but is to be 
accorded the widest scope consistent with the principles and novel features 

25 disclosed herein. 
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CLAIMS 

1. A method for paging a wireless terminal in a wireless 
2 telecommunications system comprising: 

transmitting a quick page message via a less encoded channel; and 
4 generating a full page message via a more encoded channel. 

2. The method as set forth in claim 1 wherein said quick page 
2 message contains less information than said full page message. 

3. The method as set forth in claim 1 or 2 wherein said quick page 
2 message is for notifying the wireless terminal to begin processing for said 

full page message. 

4. The method as set forth in claim 1, 2 Or 3 wherein said quick 
2 page message is comprised of a single bit of data. 

5. A method for paging a wireless terminal from a set of wireless 
2 terminals comprising: 

a) transmitting a quick page message directed to a subset of said set 
4 of wireless terminals that includes the wireless terminal; and 

b) generating a full page message identifying said wireless 
6 terminal. 

6. The method as set forth in claim 5 wherein step a) is comprised 
2 of the step of transmitting said quick page message via a less encoded 

channel during a time slot assigned to the wireless terminal. 

7. The method as set forth in claim 6 wherein step b) is comprised 
2 of the step of transmitted said full page message during a second time slot 

assigned to the wireless terminal that occurs after said first time slot. 

8. The method as set forth in claim 5, 6 or 7 wherein said quick 
2 page message is transmitted over said less encoded channel and said full 

page message is transmitted over a more encoded channel. 

9. The method as set forth in claims 8 wherein said first channel 
2 is established via direct sequence modulation with a first channel code, and 
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said second channel is established via direct sequence modulation with a 
4 second channel code. 

10. The method as set forth in claim 9 wherein said first channel 
2 code is a first Walsh code and said second channel code is a second Walsh 

code. 

11. The method as set forth in any of claims 5 to 10 wherein said 
2 quick page message has less information than said full page message. 

12. A method for paging a wireless terminal comprising: 
2 a) generating a quick page message; and 

b) generating a full page message, wherein said quick page 
4 message contains substantially less data than said full page message. 

13. The method as set forth in claim 12 wherein said quick page 
2 message is transmitted on less encoded channel, and said full page message 

is transmitted on a more encoded channel. 

14. The method as set forth in claim 12 or 13 further comprising 
2 the steps of: 

convolutionally encoding said full page message; 
4 direct sequence spreading said full page message; and 

direct sequence spreading said quick page message. 

15. The method as set forth in claim 12, 13 or 14 further comprising 
2 the steps of: 

adding error detection information to said full page message; 
4 direct sequence spreading said full page message; and 

direct sequence spreading said quick page message. 

16. The method as set forth in claim 12, 13 or 14 further comprising 
2 the steps of: 

interleaving said full page message; 
4 direct sequence spreading said full page message; and 

direct sequence spreading said quick page message. 
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17. The method as set forth in any of claims 12 to 16 further 
2 comprising the steps of adding a time delay between when said quick page 

message is transmitted and when said full page message is transmitted. 

18. The method as set forth in any of claims 12 to 17 further 
comprising the steps of: 

receiving said quick page message; 
activating signal processing circuitry; and 

processing a full paging channel using said signal processing circuitry. 

19. The method as set forth in claim 18 wherein said signal 
2 processing circuitry is comprised of a trellis decoding system. 

20. The method as set forth in claim 18 or 19 wherein said signal 
2 processing circuitry is comprised of a deinterleaver. 

21. The method as set forth in claim 18, 19 or 20 wherein said 
2 signal processing circuitry is comprised of a cyclical redundancy check circuit. 

22. The method as set forth in any of claims 12 to 21 wherein said 
2 quick page message is transmitted during a quick paging slot within a paging 

channel, and said full page message is transmitted during a full paging slot 
4 within said paging channel. 

23. The method as set forth in any of claims 12 to 22 further 
2 comprising the steps of: 

c) calculating a quick paging slot via application of a first hashing 
4 function to a MOBILE ID of said wireless terminal; 

d) calculating a full paging slot via application of a second hashing 
6 function to said MOBILE ID, wherein 

said quick page message is transmitted during said quick paging slot 
8 and said full page message is transmitted during said full paging slot. 

24. The method as set forth in claim 23 wherein said MOBILE ID is 
2 XORed with a function of said system time. 

25. The method as set forth in claim 23 or 24 wherein said step c) is 
2 performed via application of a said first hashing function to system time as 

well as said MOBILE ID. 



2 
4 
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26. A method of receiving a paging message comprising the steps 

2 of: 

a) monitoring a quick paging channel for a quick page message; 

4 and 

b) monitoring a full paging channel when a quick page message is 
6 received. 

27. The method as set forth in claim 26 wherein said quick paging 
2 message is shorter is duration than said full page message. 

28. The method as set forth in claim 26 or 27 wherein said quick 
2 paging channel is less encoded than said full paging channel. 

29. The method as set forth in claim 26, 27 or 28 wherein said full 
2 paging channel is processed by modulation with a first channel code, and 

said quick paging channel is processed by modulation with a second channel 
4 code. 



30. The method as set forth in claim 29 wherein said quick page 
2 message is monitored for on a paging channel during a quick paging slot, 

and said full page message is monitored for on said paging channel during a 
4 full paging slot. 

31. The method as set forth in any of claims 26 to 30 further 
2 comprising the steps of: 

activating signal processing circuitry when a quick page message is 
4 received, wherein step b) is performed using said signal processing circuitry. 

32. An apparatus for paging a wireless terminal in a wireless 
telecommunications system, the apparatus comprising: 

means for transmitting a quick page message via a less encoded 
channel; and 

means for generating a full page message via a more encoded 
channel. 
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BACKGROUND OF THE INVENTION 
5 MmissIBald ef the Itmtj&s: 

The present invention relates 1b genera; to the mobile tdeeommraieaiiosis 
field and, its particulary to a method and system fe processing multiple random 
access calls in a Code Division Multiple Access (CDMA) or Wideband GDMA 
I WCOMA) system. 

10 

For the Hex! geseratios. mobile cotmsmkaisosi systems, such as the 1MT- 
2000 md Umversa! Mobile Teleeomsuimieatisas System (UMTS), Direct 
Seqismce-CDMA (DS-CDMA) approaches have bee« p^posed for use =n the 

1 5 United-States, Europe and Japan, in this regard, a similar WGDMA 

bring considered for ose in both Europe md Japan, but a somewhat different E>$- 
GDMA concept is being considered for use in the -United Stales, 

These mm generation systems will be. required fo : provide a broad selection, 
of telecommunications services incfoding digital voice, video and data in packet 

20 and chaonel eiroM-switched modes. As a resist, the number of calls being made is 
expected to increase significffitly, which will result in mmh higher traffic density 
m random access chalets (RACHs), UnfetuBately, feis higher traffic density 
will also result in increased collisions and access failures. CoBsequei^tly, fee new 
generation of mobile convocation system will have to um mmh fester and 

25 Sexibfe random access procedures, in order te increase their access success rales 
mi reduce their access revest processing times, other words, there will be a 
high demand for much faster and mare efficient access in those systems doe to the 
expected substantial increase in packet-switched Mffe 

The proposed WGBM A approach imkdes two different ways to tmnsmit 

30 packets, on a common otame! and a dedicated efeamel . Sowsver, there will be & 
high mxmM for faster md more efBcient raiKio^ access using either transmission 
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scheme. For example, commoaly-assignei U.5. Patent Applkatioas Serial Mos. 
08/713,501 and 08/847,655, and U.S. Provisional Application Semi No. 
60/063,024 describe such, a random access; approach. wMcS csqa be used for a 
packet-based smdee where a mobile station (MS) can transmit packets an a 
coropioii channel and a devested channel. For the common channel case, fee 
packets are inclnded in the random access re^aesis hdsg transmitted, for the 
dedicated channel case, the random access requests feeing transmitted include 
requests for a dedicated channel on which to transmit the associated packets. 

The ahove-deseribed palest applkatlons: disclose a SIotted-ALQHA (S- 
ALOH A) random access approach. Using tins approach, a oommofi transmission 
■ medium can he shared by a plwaiity of osers- Essentially, fee transmission 
medhia? is divided snfo a plurality of access slots, which are characterized by a time, 
of&et relative to the xsceived frame boundary. Each user (MS) randomly selects an 
access slot and lira transmits its message in&imation in thai access slot. 
However, a sherteommg of thi s approach is that the access slots are not allocated to 
the users, Which: can result In -.collisions between fee different users' transmissions. 

For example, using the ALOH A random access approach m the above- 
described patent application a MS generates and transmits a random access 
request A diagram that illustrates a frame structure tor such a random access 
request is shown in FISUEE 1 . The frame: stmettsre shown Is nsed m the fest two 
of the above-described patent applications. As shown, the random acesss request 
corr^jrises a preamble and a data field portion. The preamble part is used primarily 
as a ringing junction. The data portion includes the request and/or the data packet. 
In order to reduce fee risfc of collisions for requests from, different MSs that choose 
the same access slot, the preamble for eaelrMS's revest contains a eniqoe 
signature (bit) pattern. The MSs rmdmx^ selm m ugmm&pmmm used 
(preferably Som a limited set of signature patterns}, which further recloees fee risk 
of collisions. 

The following procedure is typtGally med in an S-ALQHA random access 
system. First, an MS is synchronized to a base station. The MS "listens* to a 
broadcast channel ever which, for example, the network broadcasts random access 
codes, broadcast channel transmit power: level, and the interference signal level 
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measured at ,thai base station. Next the MS estimates the downlink path loss, and 
together with the knowledge of the base station interference signal fevei and the 
transmit power level, estimates a transmit power level to use. The MS ikm selects 
an access slot and sign^re pattern, and; transmits its random access request on the 
selected access slot and with the selected signature pattern. TheMS awaits an 
acknowledgment to the access xtqmst from the base station, if the MS does bo! 
receive axi acknowledgment .from the base station within a pr^determmed {ti» 
out) period the MS selects a new access slot and signature pmm\ y m&$rmmm a 
new random access request 

Referring to FIGURE ! > the preamble portion h modulated with different 
signature patterns, and spread with a base station-imique spreading code: The 
signature patterns are used ibr separating different simultaneous random access 
requests, and a!® to determine which spre^ding/scramblmg code to me on the data 
portion of the request. Consequently, as mentioned earlier, the requests fen two 
different MSs-tfaat; use the same access slot but with different signature patterns can 
be separated. Also, pilot symbols can be inserted into the data portion of the 
request. In order fo faeiKtate coherent detection. The preamble: portion of the 
request can also he used for coheree! detection, hut if the data portion is relatively 
long, the channel estimate has to be updated accordingly . 

FIGUEI 2 il&strstes the Same strucmre of the random access request 
described m the third of the above-described patent applications, Using the tame 
structure shown, the data portion is transmitted on the I branch of the ehameh and 
the preamble/pilot is transmitted on the Q branch. This frame structure is used m 
order to make the mdom aceess channel eompMihk with Ihs other dedicated 
uplink channels wed, whiehfor the WCDMA approach is I/Q multiplexed. In my 
everiL it does not matter whether the data and pilot symbols are time~mul tip! sxed, 
I/Q multiplexed, or code-muhiplexed (which can he performed among other 
methods by complex scramfolkg an I/Q multiplexed signal). 

A frame is divided into a nmnber of time slots on the dedicated data channel 
according to the power control command me. These slots are denoted frame slots. 
In the proposed WCKMA systems, there are 16 of these frame slots peritEme. In a 
random access scheme, a ferae -is also sub-divided inlo a number of access slots. 
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but fee purpose is to Incre ase ^ of the random access 

process. An access slot defines a period in which m MS eajvstarnfe transmission 
of a random access request. Using the random access approach in the first two of 
fee above-described patent application^ ifte random access requests can, fer 
example, be transmitted m consecutive access slots as shown in FIGURE 3 . , 

The data pordoo of Use random access .requests shown in FIGURE 3 is 
scrambled by a long cade (same length as the data porlion). Consequently, an 
access sfei pins a guard time can be equal to N frame slots. Preferably/ the 
preambles from different access slots should not overlap, because there would be 
too many preamble detector required in the base station, and the interference (due 
to the same spreading codes being used) would be increased for the random access 
detection process. However, for the frame structure lised In the third of the above- 
described patent applications, the throughput efficiency of the random access 
channel may beredueed, because longer presniMes are feeing used and the 
preambles of different access reqoe^s m different access slots should no! overlap. 

The random access receiver in the base station is comprised of two sections, 
wherein one section detects the preamble, and fee second section detects the data 
portion of the request. The section that detects the preamble includes a matched 
■fiiter,.which'is matched to the spreading code used on the signatures. The 
modulation of the output signal of fee matched filter is removed by m ultipliealion 
with the expected signamre symbols (remodulaiion), In order to separate random 
access requests from different MSs that have ^sed different signatures. 

When a random access request is registered in the preamble detector section 
of the base station receiver, a plurality of RAKE fingers are allocated In order to 
detect the da^apcrfon of that request Also, fee preamble detector section couples 
the Srmm timing of the data portion of the request to the RAKE receiver, along 
wi th the spreading code used on the data portion, and an initial, estimate of the 
channel response. The RAKE receiver detects the data fromlhe data portion, and 
the base station processes the data and r^onds to tbat MS ? s random access 
request 

A problem with ffie abo^e-mentioned application's approach is that the 
random access channel used is not compatible with the other uplii* chaimels used 
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in the proposed WGDM A approach. Consequently, new hardware needs to be 
developed lor the data portion of She random access channel. 

A problem with the third above-described application's approach is that 
although it avoids the uplink channel compatibility problem, it requires a 
sigaiSeaKt amoral of additions? buffeiBg. .Another problem with thi s approach is 
that the random access request message processing rate will he reduced, because 
the preambles fern diflerent access slots should not overlap, and the preambles in 
this approach are relatively long. 

A problem with the third, random access approach (described in the third 
applicatioe), which does not exi st for the other approaches, is that if the data 
portion of the request is longer than one access slot, then as ambiguity in detection 
of the frame timing may exist. In that case, the pilot symbol 351 each access slot 
may cany a signature which ss the same in each access slot or the signature may be 
ehaaged firom access slot to access slot. As sach, there can be rmmerons times 
dnrirsg a data transmission when a signstere is detected. However, the base station 
receives one timing sigmi per access sioty and therefore, there can be a problem in 
detemnning the exact frame timing. Althoagh this problem m he solved with 
existing means, such a solution is rather complicated. 

An additional problem with this approach is that during the random access 
detection process, the complete access slot has to he buffered for -subsequent data 
detection urstil the random access request has been detected by decoding the 
simultaneously transmitted sipatere pattern. This step takes one access slot to 
complete and thns reqidres maximum buffering of one complete access slot. 

Additional buffering is also required during the data portion detection used 
in the other two approaches (as wel l as in the method of the present invention), 
beeaese chainse! estimation has to be performed based on a continuously 
transmitted pilot channel tapps-oach three above), or periodically inserted pilot 
spnbols (approach one above). In other words, the eh&nsel estimates have to be 
provided in parallel with each received data symbol The buffering needed is only 
for as long as it takes to calculate a channel estimate related (i.e., transmitted during 
the same time) ts a data symbol. 
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SUMMARY OF THE INVENTION 

In accordance with a preferred embodiine^t of the present invention, m 
miink common physical channel {random access channel). fi^e^lmct^e Is 
.provided- with a separate preamble and data; portion. The preamble is used by the 
base station to detect that a MS is attempting the random access request. The data 
portion of the channel incudes user data, and pilot symbols that provide mergy for 
eharme) eshmatiori during receptioB of the data portion, A guard interval Is 
preferably i nserted in the preamb le portion of the frame, which enables some data 
detection to ocein before the actual data detection, process is started. Comeqixeiitly, 
the buffering of data csm be minimized . 

An important technical advantage of the present invention is that the feme 
stmete on the common physical uplink charge! is compatible with the frame 
structure :cm the dedicated physical uplink chisel. 

Mother im^rtaht technical adv^tage of the presem in vention is thai each 
portion of the random access request has to fulfil! only one.&actipn and can thus be 
optimally designed for that respecti ve task. 

Still another important technical advantage o f the present invention is that 
the same type of code ■ allocation, scheme oaa'be'used for both the data portion of 
the random access request Md the dedicated uplink channels. 

Yet another important technical advantage of the present -invention is that 
all necessary post-processing, such as for example, signature decoding, oasi be 
accomplished during a guard period. Consequently, the hardware design for 
random access request detection can be simplified, and the random access request 
processing delay am he mMmized, 

Still another important 'technical advantage of the -present invention is that 
the mm receiver hardware can be ^sed for decoding both the data portion of the 
common physical uplink channel md the conventional dedicated physical uplink 
channel which unifies the hardware design and lowers the hardware costs. 

Yet another important technical ad vantage of the present m venilon is that a 
pool of RAKE receivers or RAKE fingers can be assigned or shared for both the 
common physical channel (random access data packet) and dedicated .physical 
chanse! (traffic channel), which minimizes the amount of hardware required. 
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Still another important tectoica? ad vantage of the present invention is that 
ihe bugej ^lse requirements cars be mimmized, because fee Actions of 
preamble and data portion of fee random access request; are separated. 

St HS another important technical advantage of the present invention is that 
random access request rate can be increased in comparison wife other random 
access approach^ In particular, &e random aecess tr uest rats for the tMnl of the 
aboy^desenbed random access approaches wouM be lower than thai for the 
present invention for the same amount of hardware used. 

Yet another important technical advantage of fee present invention is that a 
capability for tramming the random access messages at different rates cm be 
achieved in a very feifcle waySRIEF DESCRIPTIQN OF THE DRA WINGS 

A more cc^plete imdemanding apparatus of the present 

invention may be had by reference to the following detailed description when taken 
m conjimction with the accompanying drawings wherem: 

FIGURE I is a diagram that illustrates an existing channel fiwsae structure 
for a random access request; 

FIGURE 2 k a diagram that illustrates a second existing channel frame 
structure ibr a random access reqnest; 

FIGURE 3 is a diagram thai illustrates an existing channel frame structure 
for random access requests made in consecutive access (time) slots: 

FIGURE 4 is a diagram that iilnstrates a I/Q multiplexed 1^ 
a random access channel in a WCDMA mobile commumcations system, In 
accordance with a preferred embodiment of the present mvention; 

FIGURE 5 is a code-tree diagram that illustrates m example of tfee 
channelization code allocation for the data portion of a random access request to be 
transmitt ed by a MS, in accordance with the preferred embodimen t of the present 
in vendors; 

FIGURE 6 is a simplified block diagram of an exemplary system for use m 
assigning a RAKE receiver component for despreading a data portion of a detected 
random access request m a WGDMA base station receiver; in accardsnce wi& the 
preferred embodiment of the present invention; 

FIGURE 7 is a Mock diagram to shows pertinent details of an exemplary 
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random access delator umithat can be used to impkment the fictions of the 
random access ^etpcjpr unit shown in FIGIJRE 6; 

FIGURE 8 is a Mock diagram that shows pertinent detail of an exemplary 
searcher unit that ca^ be used to impl^eiit the factions of the searcher imit(s) 
shown in FIGURE 6; mid. 

FIGURE 9 is a block diagram that shows pertinent details of an exemplary 
RAKE finger thai can be used to implement the fuMlioas of a RAKE finger shown 
In FIGURE 6, 

DETAILED DESCRIPTION QF "THE DRAWINGS 

IT^e i^efeTed embodiment of the present im^tioit <md it^ advantages are best 
imdersteod by referring to f IGOKE& I -9 of the diBwings, like roiierak being used for 
like m$ mn^mmmmgpms of the various drawings . 

Essentially, in accordance with a preferred, embodiment of the present 
invention an uplink common physical channel (random access chasmel) frame 
structure is provided with a separate preamble m& data portion. The preamble is &sed 
by the base station to detect that a MS is attempting the mndmn access request. The 
data portion of the channel includes user data, rateinformat^ 
l>rovide e&ergy for chanBd estimation during detection of the data portion A guard 
interval is preferably inserted between the preamble and data portion of the frame, 
whkh enables detection of the preamble before the data arrives (requiring less 
h^ffferfeg). As such ; the &mm mm^m for both the common physical (random 
mcms) Bplink channel and dedicated physical (traffic) uplink eharmel are compatible. 

Specifically, FICjURE 4 is a diagram that illustrates a frame structure for a 
random access channel a WCDMA r&obik: commumcatiom system, in accordance 
with a ^fered embodiment of the present mmkm. The bottom m of arrowed lines 
represeiits the timing of an existing frame structure, whfch is provided herein for 
comparison pniposes. The pr^bte : portion, of the feme strocture showB in FIGURE 
4 can ..be optimally designed for xm&mi access detection and signature detection, As 
msk, a base station can be condrmously listening" for such a transmitted preamble. 
In order to distinguish between simultaneous random access requests being transmi tted 
by different MSs, each preamble of a random access request is modulated by a umque 
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signature pattern, which is randomly selected by the respective MS transmhtirig the 
rsqisesL An example of such & sigrature-modulsied preamble m a random access 
request U described in the first two of the above-described patent applications, which 
are incorporated completely herein is their entirety 
5 As siscb, the signature: pattern for each preamble is randomly selected by the- 

MS from a plurality of orthogonal; codes. For this embodiment, each of these 
orthogonal mms Ms a length ef 2 Nss£ s^ols, aid is spread with t known base 
sfadop-upiqiue spreading code (i.e,, spreading code number provided earlier via tiss 
base station's broadcast channel^ The parameter, f^, is the order nninher of the 

10 detected signaarre pattem. Each sach symbol is spread by the same code sequence of 
length SE where "SF" demotes the spreading factor of the code. Typically, the 
resulting Imgth of the preamble (e.g., SF * ^ m M^ ¥ .where is theehiprsfe or rats 
of the spreading sequence) is less thar* the lengtlv M*T Ts , of N frame slots m existing 
systems. Consequently, in accordance with the present invention, a guard time 

1 5 interval can be generated by interr&pttng the MS V transmission power from fee 
end of the -preamble to the beginnmg of the. next feme slot. The time (or length) of 
the navel frame is thus repmeoted FIDLIKE 4 as T PA (time or togth of the 
preamble) plus T 0 (iengfii .of fee guard lime interval) plus T D (time or length of the 
data pamoji of the frame). This novel random access fi&me structure and method of 

20 mc cm reduce lbs MS's imnsmifted power (e.g,, albeit slightly, by iMemspting 
transmission dnring the internal between the preamble and data portion of the random 
access reqnesl}, and the timing of the random access rzqnm cm be aligned exactly to 
thai of m existing swtem 5 s frame slot scheme. 

Additionally, in accordance with the preferred embodiment, during the guard 

25 time kEerval/'T^ the signature detection procsssfeg cm be performed at the base 
station receiver : {e,g, y by mmg a fast Walsh-Badamard tfansfbrmation), and the base 
station can determine more quickly whether a mndom access request has been made. 
Subsequently, as described in detail bdow, an available RAKE receiver or RARE 
finger (e.g,, depending upon how many delay paths should be nsed) can be assigned, 

30 and din^g the guaM time interval, T 0 , the initial vaiiies from the signature detection 
process can be conveyed to the selected RAKE unit, which k prior in timing to thai 
of existing systems, 
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Af? example of fee use of such a guard time interval for tfcsdom. access request 
detection is where a preamble is 16 symbols long ssd spread with a 256 chips long 
Orthogonal Gold cods. In a system operating at 4.096 Mchips/sec, the preamble will 
be 1 ms Jong. Is the proposed WCDMA systems, there are to be 16 frame slots per 
TO rns. Theoretically, a g^ard time interval, T C; , in this example coald be 0.25 ms long, 

Also m accordance wife the preferred embodiment of the present invention, the 
data transmission portion of the novel uplink common physical charme! shown in 
FIGURE 4 can be designed Independently &oro the m^ijkeiTserits: of the raodom access 
preamble. For example, k order to achieve a oniied hardware design, it is preferable 
to use the same data and control (e.g„ pilot aad rate iBlbmsation) stnjctiires both on 
the eonraion physical channel and the dedicated physical channel (i.e., the channel 
typically used for data traffic). As snob, .in accordance with fee novel frame structure 
of the present mvenhon, the pilot symbols can be spread in accordance with the 
dedicated physical ebarme! oplint spreading scheme, and thus do not reqthxe any 
signature modulation Conseqttestly (e.g., in comparison with the third patent 
application mentioned earlier), the present invention affords significantly more 
freedom in selecting the length of fee pilot Held and additional common data (e,g., rate 
indicator or M Held). Additionally, with respect to FIGURB 4, the pilot symbols 
being transmitted can be l/Q-eode multiplexed, or alternatively time-multiplexed or 
code-mo itiplexed with the data, 

FIGURE 5 is a -code-tree: diagram feat illustrates an example of the 
charmelization ©ode allocation for the data portion of a random access request to be 
transmitted by a MS, in accordance wife the preferred embodiment of fee present 
invention. In order to Ilkstrste how the spreading and scrambling can. foe 
accomplished for the data portion of the random access request, fee example shown 
Illustrates how 1 & different signature patterns can be used on fee data portion. For the 
example shown, the signature pattern nsed for fee preamble of the random access 
request points to one of 16 nodes M fee code-tree feat inelndes cfoaBnelization codes 
of length 16. The sub-tree shown below fee selected: node can be osed lbr spreading 
of the data portion of the request. 

For example, referring to FIGURE 5, if the MS spreads fee control part (e.g., 
pilot on the Q-brancif) wife a channelization code having a spreading factor of 256 In 
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bottom part of the sub tree (e.g„, for siguatisre ! 6), then for fee data part fe.g,, for 
fee I-branch), &sMS c m u m ^ wife, a spreading factor 

from 32 to 25.6 m the upper part of feat sub-tree. Of coarse, other, alternatives exist. 
Additionally, for Improved efoss-eos-ejMion purposes, the data portion of the 
trattsmitled rspest cm also be scrambled with a scrambling code that Ms the same 
length as the data portion (and, for example, can be a complex code). 

In accordance with fee present invention, fee size of the data portion of the 
random access request cm fee variable. The problem associated .wife fee proposed 
WCDMA system requirement for difierent random access request rates on the random 
access channel is resolved by fee present fame structure; which allows the use of 
different spreading factors on the data portion of fee request (resulting in different 
arftoxaits of data per request), .and data J elds that Save different lengths m time (also 
.resulting In .Afferent amounts- of data per request). 

For example, fee use of dif&ent rates for the random access requests on a 
random access .channel -can tee illustrated as follows. The different sets of signatures 
used can point to difeeM spreading factors rnii.hr lengths for Che data portions. By 
having a base station ..broadcast a predetermined number of signatures to be assigned 
to a cenam data rate, fee base station cm adapt the eornbra&hon of signatures and data 
rate to the actual conditions of fee traffic request being made. 

As another example, the MS can include an Rl field m the beginning of the 
control portion of the random access request. The control portion of the request has 
a known fee base station) spreading factor (and hence also the code) and, feerefore, 
can be readily detected at the bass station. As such, data portions of different random 
access requests having both different lengths and spreading factors can still be readily 
detected by fee base station. 

As yet another example of the advantageous use of variable size data portions 
of random access requests in a WCDMA system, an RI can be spread over the 
complete control portion of a request {e.g., using a spreading approach similar to that 
used in existing dedicated uplink channels). However, this approach can require the 
use of additional buffeting for tM data portion of the requests. Alternatively, an RI 
can be melnded in the beginnmg of the data field of fee request, which can be used for 
different lengths (in time) of fee data portions. 
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ABOther example is a form .of blind rats detection, fa detecting variable length' 
data poitiom a cyclkal redUBd®^ 

lengths. The coding is condiMed tliercafler for just the to possible length in time. 
At the base station, she Section of the diifereM spreadirsg factors is accomplished by 
startiirgthe detection of fee smallest spreading factor observed, ai^if the C&.C result 
is invalid, starting, detection, of fee nextdarger spreading factor, and so m „ 

As such, for each of the above-described variations,: it is preferable to have a 
relatively small set of different rates to choose from,, is order so minimize the 
signalling overhead sMJor receiver complexity. Also, it is preferable to have the 
length of fee data field divisible into the length of the frame slot of the other uplink 
channels in the system, 

FIGURE 6 is a simplified block diagram of an exemplary system (1 00} &r use 
in assigning a RAKE receiver component ibr despreadiRg a data portion of a detected 
random access request is a WCBMA base station receiver, in accordance with the 
preferred embodiffieat of fee present invention. Essentially, the random access 
detection functions shown can detect signature patterns, estimate path delays, m& also 
provide channel esdrnations, if so desired. The exemplary wstem 1 00 shown includes 
a random access detection unit 102 , and at least one searcher .unit 104. The receive; 
structure shown in FIGURE 6, without the random access detection unit 102, can be 
a receiver for a regular traffic .-channel A function of the random access detection unit 
102 is to detect/find as many access requests as possible. This detection process (and 
a searching process) provides, for example, the path delay information Detection of 
the data portion of the random access request is performed in the RAKE receiver unit 
108 using the path delay information from the random access detection mnt 1 02. One 
or more searcher units 1 04 are coupled in parallel with the random aeeess detection 
tmit 102. As ssck fee random access detec&ri unit 102 can be viewed to function, as 
a specialized type of searcher. The primary fanction of the one or more searcher units 
104 is to detect all propagators delays en the traffic channels .being used. However, 
both the random access detection unit 102 and the one or more searcher units 104 
provide path delay information, which is used in the RAKE receiver unit I DS. 

The outputs of the random access detection uni t J 02 arid one or more searcher 
units 104 are coupled to a control unit 106. The control unit 106 utilizes the path 
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deiw information, channel estimates, and signatore information, m. order to assign the 
.detected data f>oitionin&mjatianio an appropriate RAKE receiver unit component 
108a-I G8ti for desprea&g. The output of the control unit 1 86 couples acratrolsigaal 
to the RAKE receiver imit 1.08, which: includes fee order nnmher of fee detected 
signature pattern, hl 5 , r which is used to assign a data rate for the siibssspeni data 
portion to be input to the RAKE receiver nnit The control signal &om control unit 
106 also irselndes the path delay estimate, t v , which is used to set a correct delay in the 
RAKB receiver isms 108 for despreading the dsta portion at the mpuX of the RAKE 
receiver unit. A channel estimate parameter, h, is coupled from the control unit 106 
and used as an initial channel estimate in the RAKE receiver unit 108. 

In accordance with the present toversiiou, the use of a guard time ■■interval, T Q , 
between the random access request preamble m& data portion enables the system 100 
to accomplish all of the ahove-deserihed post-processing during this idle period. 
Consequently , the hardware requirements imposed for buffering the incoming received 
■data-can bermmmiEed. FurtheHnare, the. use of a virtaaily ideMical stnictee ibr the 
data portion of the reesived request for Both the common and dedicated physical 
channels simplifies the design of the base station: receiver. The advantages of this 
novel random access scheme are described above with respect to FIGURE 5. 

As mentioned earlier, the random access detection unit 1 02 can function as a 
specialized searcher. Both fee one or more searchers I (M and random access detection 
Mil 102 provide path ishy information for use in the RAKE receiver 108. 
Consequently, in accordance with the present invention, if ail of fee »plin* data 
channels use a virmahy identical scheme for the data portion of the random access 
request, every RAKE receiver component (or RAKE finger) 10Sa-I08n can be 
assigned by the control unit 106 to demodulate the information received on one 
propagation path. Consequently , a set of RAKE components can be shared both for 
fee dedicated physical channels '(conventional uplink data), and for data packet 
transmissions on the common physical channel in the random access mode of 
operation. Therefore, in accordance with the random access scheme implemented by 
the present invention, the number of RAKB components required can be minimized, 

FIGURE 7 is a block diagram that shows pertinent details of an exemplary 
random access detector unit (202) that can be used to implement the ftmctloris of the 
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random access detector imit 1 02 shown in FIGURE 6. Advmtageously, a baseband 
(BB) s^alproc^sing scheme is used; which includes a eompfa dows-croveFslon 
Jb the radio frequency- (RS?) front end, The complex down-CGnvmion Is permed 
by mixing the received signal withastee-^^ earners at the s^e 

Iraqueiicy). The exemplary random access detector unit 202 can be used for the I 
branch (for cm mmm) of a Msestato A similar rmmm 

access detector unit can be used for the Q bnmeh. As such, the flow of complex 
signals is denoted by the doable-Hned arrows shown. 

The random access detector wm 202 includes a matched filter 264, The 
matched filter, which h used only during fee preamble period, is timed to the 
preambled sanding code (that had been provided to the MS by the base station), 
the matched filter 204 is used to detect the presence of the random access request, 
despread the preamble part of the random access packet, and couple the resulting 
'.signal to m accumtilalor. The accumulator m comprised of a plurality of acemmdator 
mctiom, each of which inckdes a block integrated 

to n) y m&m associated signate generator ^ectioB 208^n, EacS received preamble 
mchsdes a unique signature pattern, and each accumulator section (i-n) is timed to one 
of the possible signature patterns to be received. Consequently, the difceM received 
mndooi access requests can be separated by ^modulating (205 i-n) The oatpxit of the 
code-matched filter 204 with the desired signature symbols (from the ssgiiamre 
generator sections 20Si^}, ai)d eohera^ signals iMlhe 

block integrate and dump modules 2G6hl 

The output of each accumulator section (block mfegrale ax^d dump module 
2061^} is coupled to a respective peak detection imit 2I0ki: At the end of the 
preamble period, each peak detection unit 2!0i~n searches the output signal fiom its 
respective accumulator (module 2Q6m) tor each signal pea& that exceeds a 
predetermmed detection threshold. Each peak detection unit 2 ! g~n then measures fee 
positionin iime^ r t M (i.e, 5 over the gamble's "Kf* symbol periods), of the respective 
peak signal. I f the absolute valoe of that peak exceeds a predetemii^ed threshold, the 
rented time position (time delay) value, r r i M> is output to the control ueit 106 and to 
the channel estimatioirnml 212h The channel estimator may be used to provide initial 
values lor a iowpass filter m the charmed estimator of a RAKE finger K)8a~n ? which 
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is assigned to demodulate the subsequent data part of fee random access request 
These initial vatoss, h^, are taken from the Mmk integrate and dump modules 206 
at the -measured time positions. As such, fee accumulation result (complex peak 
value) a! each time delay position is output to the controller urn r 1 06, to be used for 
5 selecting a RAKE finger I08a-m The output of each channel estimaiioB unit 
(accumulator branch) 212i~ri corresponds to a respective signature -pattern, 

FIGURE 8 is a block diagram feat shows pertinent details of an exemplary 
searcher unit {304} that can fee used to implement the functions of the searcher t*mf(s) 
104 shown in FIGURE 6. The exemplary searcher unit 304 includes a code matched 

i 0 filter 3 00, which is matched to the pilot sequence of fee dedicated data channel being 
used. The absolute value squared (368) of the complex signal oatpuf from the 
matched filter 306 is (symbol-by-symbol) r^n-eohereutly asciiimilated in the integrate 
and dump unit 310 because of the fequeney offsets of the input complex signal. The 
path selection unit 312 searches for fee highest peaks m the output from the integrate 

15 and dump unit 31 0 (delay power spectrum or DPS), by comparing each peak with .a 
predetermined thresho-M value. The path delays, t^, associated with the highest peak 
ssguai values are -output to fee control unit 106, to be used for selecting a RAKE finger 
!0ga-n. 

FIGURE 9 is a block diagram that shows pertinent details of an exemplary 
20 RA&Eisnger C40Sa-n) feat can he used, to implement the functions of a RAKE finger 
1 08 a-n shown in FIGURE 6. The RAKE recei ver unit 108 comprises a plumlity of 
RAKE fingers lOSa-n (e.g„ 408a~n). Each inger MM&-n is assigned to a respective 
path-delay {z : }. Each traffic chaunel/user reqmres oaeRAKE r^eiver unit 108 1408). 
The different delay times, x it are compensated for by the use of a controlled variable 
25 delay bufier 410. The initial setting for % is provided from the random access deteetor 
mmM in PICTURE 7 via the ..control-unit 106 (FIGURE 6} and tracking control unit 
412, The actual values for % can he provided from the searcher unit 304 in FIGURE 
8 via fee control vm 106 (FIGURE b) and tracking control unit 412, or estimated with 
fee time delay estimation unit 415. For the latter option, the time delay estimation unit 
30 4 15 can he implemented with a known early-late delay -discriminator {delay-locked 
loop technique) using inputs from the code generator 413 and delay buffer 410, to 
calculate a non-coherent time delay. The received (input) signal is despread (413) by 
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the conjugate complex (416) of the original spreading code used, and coherently 
accumulated (418) symboRjy-syrabol. Each received symbol is weighted by a 
■conjugate complex channel estimate, W{ tl). 

The ehamsel estimate is ealeuiated in : a similar maimer by the ehanuel estimator 
imh 41 4, but based m the input pilot channel. The coherently accumulated despread 
pilot codes irons the channel estimation integrate and dump unit 420 are passed 
through a low-pass filter 422. The real parts (424) of the EASE finger unit outputs 
(J OBa^n) are combined to isms a soft decision walae, which isihe mmm of the RAKE 
recei ver 108, As such, the number of RAKE fingers thus assigned (per the control umt 
! 06) depends on fee ffismber of valid path delays, which are selected: by the searcher 
anit(s) 164. 

Although a preferred embodiment of the method and apparatus of the present 
invention has been illustrated In the aeconspany mg Drawings and described m the 
foregoing Detailed Description, it will be ©ifestood that fee invention k not limited 
to the embosiimem disclosed, but is capable of Bumerons feapangesiems, 
ffiodiSeations and substitutions without departing from the spirit of the invention as 
set forth and defined by the following claims. 
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WHAT IS CLAIMED IS; 

I. A Same stn&turcs .for a random access channel in a mobile 
communications system, comprising; 

a preamble including at least mm signature; mid 

a data portion comprising a control part and a data part, said at least one 
signature ^ said contra! part and said data 

part, 

2 - 1116 &a ™ structum of Claim ! ; wherein said plurality of codes arte lodes 
a first code for spreading said eoMrol pari, and at least a second code for spreadmg 
said data part, 

.3. The frame stature of Glaim .2, whereto said fim code am! said a! least 
a second code are orthogonal to each after. 

4. The ^re structure of Oaim 1, wherein said plnraii ty of codes includes 
a second pkmlity of codes for spreading said data part, each of said second plurality 
of codes associated with a plurality of spreading factors, 

5 . The frame structure of Claim 1 , wherein said pfea!% of codes includes 
a second plurality of codes for spreading said data part, each o f said second plurali ty 
of codes associated with a respective spreading factor. 



& The frame smscttw of CMm 2, wherem said fet code and said at least 
25 a second code are each associated wkh a sub-tee of a code-tree, 

? - The frame structure of CMm 5, wherein each of said second plurality 
of codes i s associated with a same branch of a sub-tree of a code-tree, 

30 ^ A frame structure for a random access channel in a mobile 

communications system, comprismg: 
a preamble: 



wo Mimiw 



a data portion; and 

a guard porhoii between said preamble aM said data portion 

9, Ibe frame stmcmre of Claim 8, whemn said preamble is modulated 
by apmsekcted signature pattern, 

10. The frame sfmcmre of ©aim 8 ; wherein said preamble is modtdatsd 
by a signaMrs partem randomly selected fei a plurality of oittiogonal codes. 

I I , The frame stmcmre of Claim 8, wherein the mobile communications 
system comprises a CDMA system; 

12. The feme stocks of Claim S, wherein said data portion includes user 
data and at least one pilot symbol. 

13. The frane structure of Claim 8, wherein said data portion includes riser 
data and pilot symbol 

14, The frame structure of CMm 13,. wberrin said user data is transmitted 
oxraj'i 1 branch or Q branch. 

15. The tore structure of Claim 8 ; wherein signature detection md RAKE 
receiver assignment occurs during a time MeiYal associated with said guard portion, 

16, Tbefiwoe structure of Claim 12, whorein 'said' at least <me pilot symbol 
is transmitted on m ! branch or Q branch. 

1 7, The frame structure of Claim 8 ? wherein said data portion ine] udes a 
rate indicator. 

Kv The feme simcitste of Claim. I?> wberem said rate indicator is 
associated with a predetermmed transmission data Me and at least one of a preselected 
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ptorality of signature patterns* 

19. The&sme stmctme of Claim I % whsmri said rate indicator is included 
in a control portion of fee random access channel 

5 

20. The frame stmctws of CMm 1% wherein said rate indicator is Included 
in a beginning of said control portion; 

2L The fl^e^ wherein said rate Indicator is spread 

IG gw said control portion, 

22, The feme structure of Clam 17, wherein said rate mdieator is 
associated with a variable length data portion. 

15 23. TM frame structure of Claim 17, whemn said rate indicator is 

associated with a predetermined length data portion. 

24. The frame stmciwe of Claim 8, wherein a transmission rate for fee 
random access chmnet is associated with a predetermined spreading factor, 

20 

25 . The frame structure of Claim 8, whereto said data ponion is spread with 
a predetermined code associated with a Redetermined mobile station. 

26. Tlicfem^ci^ 
25 a predetermined code associated with a |>luialhy of mobile stations, 

27; The frame stricture of Claim 26, wherein a control portion of said 
random access chaime! is spread with a fet spreading code and said data pordojs is 
spread with a second spreading code, said first spreading code orthogonal to said 
30 second spreading code. 

28 The frame structure of Claim 27, wherein said first and second 
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spreading codes are each associated with a sub-tree of a code-tree,. 

29, The kmm structure of Clam? 8, wherein a data portion of the random 
'access- : chamel is virmally Mentical in structure to a dedicated '■ physical chanted in the 
5 mobile commimicatioBs system. 

3& The frame structure of Claim 3 : , wherein said guard portion is equal to 

zero. 

*0 31. A system for use i n detecting a random access request m a CDMA 

system, comprising: 

a random access detector umt; 

at least one searcher unit* an input of said system coupled to said random 
access detector unit and said at feast om searcher unit; 
■15 a control unit ® output of said random access control unit and said at least ®m 

searcher mix coupled to said control unit; and 

a RAKE receiver xmit y an outpm of said control unit and said inpMt of said 
system coupled to said RAKE receiver unit 

20 32. The system oFOaim 31, wherem said RAKE receiver nnit comprises 

a plurality of RAKE components. 

53. The sMem of Claim 31, whored said output of said control unit 
includes a control signal comprised of m order number for a detected signature 
25 pattern, an estimated path delay, m& m estimated channel value, 

3- A method for use in detecting a raadom access request m a CDMA 
system 5 comprising the steps of: 

detecting a random access request on a random access channel; 
30 searching for a propagation delay on a traffic channel associated with said 

random access channel ; 

coupling a result of said detecting step and said searching st ep to a control uni t; 
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and 

responsive to said coupling slop, said mm®! unit assigmng M least one SAKE 
receiver component to demodulate said mndom access request. 

35, The method of CMm 34, Wherein the assigmng step includes coupling 
to said at least ono RAKE n*€d¥^r component a control signal comprised of an order 
number for a detected signature pattern, m estimated path delay, and m estimated 
ohaxmd value, 

36. A random access Smne structure transmitted on a random access 
channel from a mobile terminal to a mobile communications system, said random 
access feme structure comprising: 

a preamble; 

a data portion; and 

a guard pomon between said preamble and said data portion, said guard 
portion enabl es imem^tion o f fee tiansmissknis between fe moU terminal and th e 
mobite mmxmmmmm system. 

37. The rsMoBi access frame structure of Claim 36, wherein said guard 
poition further enables timing of the random access feme structare to be alsgned with 
a frame slot scheme of the mobile coinmuniealions system. 

38, The random access frame structure of Claim 36, whsrete said preamble 
is I/Q multiplexed, 

39. The random access frame structure of Claim 36, wherein said data 
portion includes user data and at least one pilot symbol 

40, The random access Ir^Be struetore of Ci<diB 36, wfter^in said data 
portion indmks a rate indicator associated with a predetermined transmission mte and 
at least one of a preselected pteality of signature patterns, 
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4L The random access feme stuacture of Claim 36 ? wherein ^control 
portion of the random access channel k spread with a first spreading code and said 
data portion is spread with a second spreading code, ssid first spreading code 
orthogonal to said second spreading oode. 

42. A random access frame structure tosBiitted on a random access 
channel from a mobile terminal to a mobile commumcatioiis systam, said random 
access frame stn?ctisre comprising: 

1/Q m^ltipteecl preamble xnod^Msd by a preselected sigsMure pattern; 

a data portion; and 

a guard portion between said VQ multiplexed preamble aad said data portion, 
said guard portion enables detection of said I/Q mukipfexed preamble by the mobile 
communicates system befere smra! of said daia portion thus requiring fess buffering 
asid minimizing random access delay. 

43 , The random access frame stmcture of Claim 42 r w!ierefc said data 
portion is virtually identical in straefere to a portion of a dedicated physical uplink 
channel in the mobile comm^nicatiosis system, wherein a frame structure for both fee 
random access channd and fee dedicated physical uplink chaime! are compatible 

44. A mobile coiBmimicatioBs system comprising; 
a mobile terminal for traosmittmg a random access feme structure on a 
random access channel; and 

a base station for receiving the random access frame structure, said random 
access frame structure further including: 
a preamble; 
0 data portion; and 

a guard portion between said preamble ar^d said data portion, 
said guard portion enables intemiplion of the transrmssiGns between 
mobile terminal and said fe&se station. 



The mobile communications system of Claim 44, wherein said guard 



portion fimber erafefe timing of the msdom access tarns stmeture to be aligned with 
a trams slot scheme of the mobfe coit^omcations system. 

46. TM mmU ammmk^ 44, whereiirsaM g^d 
portion enables detection of said gamble by said base station before arri val of said 
data portion thus requiring less buffering ami immmmng random access delay, 

47, The mobile comiiiiiieations system of Claim 44, said 
pre&mblels 1/Q moltlpl^M. 

48, The mobile communications system of Claim 47 ? wlierem said I/Q 
multiplexed preamble enables feme statute compatibility of a random access 
scheme aod m uplink charmel sehesne wliiiin the mobile communications system, 

49. The moKIe comma^icatlosis system of Claim 44, wfesrem said data 
portion includes .a- rate indicator associated with a predetemn ned transmission rate and 
at feast 0Be of a preselected plurality of signature patteMs, 

50. The mobile comnsujikations system of Claim 44, wherein a control 
portion of &e random access channel, is; spread with a first spreading code arid said 
data portion is spread with a second spading code, said first spreading code 
orthogonal to said second spreading code, 

51, A random access frame stmstiire trMsmitted on a random access 
channel from a mobile terminal to a mobile communications system, said random 
access frame sfracrure comprising: 

a preamble; 

a dats portion; and 

a g^ard portion between said preamble and said data portion, wherein no 
transmissions mem between the mobile terminal and the mobile communications 
system during an interval corresponding with said guard portion. 
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52. The tm&m access frame structure of Claim 5 l r wherein said guard 
portion foxther enables timing of the random access frame structure to be aligned with 
a frame slot scheme of 

53. The random access feme stmcture of Claim 5 1 ? wherein sad preamble 
is i/Q isiultiplexed, 

54. The random access frame structure $f CMm Si ; wferem said data 
portion ineitMes tsserdata and at least one pilot symbol 

55. The random access frame structure of Claim 51, wherein said data 
portion iBeitufes a rateim&ator associated with a predetermmed transmission rate and 
at least orse of a preselected plurality of signature patterns. 

56. The random access frame structure of Claim 51, wherein a control 
portion of the random access channel is spread with a first spreading code and said 
data portion is spread with a second spreading code, said first spreading code 
orthogonal to said second spreading code< 
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